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ABSTRACT 
Stephanie Marie DeLong: Intimate Partner Violence And Incident HIV Among Adolescent Girls 
And Young Women In Agincourt Area, South Africa 
(Under the direction of Audrey Pettifor) 
HIV continues to be an epidemic globally, with approximately 2.1 million incident cases 
reported in 2015. South Africa contributes a substantial number of these cases, with South 
African adolescent girls and young women (AGYW) contributing up to an estimated 100,000 a 
year. Given their high risk, more information is needed about potential risk factors for HIV such 
as intimate partner violence (IPV), based on mixed conclusions in the literature on the IPV - 
Incident HIV relationship and limited data related to AGYW, specifically. 
We leveraged longitudinal data from HPTN 068, a randomized controlled trial conducted 
in Mpumalanga Province, South Africa, to explore IPV and the IPV - HIV relationship among 
AGYW aged 13-20 years. In Aim 1, we used group-based trajectory modeling and identified two 
physical IPV (PIPV) trajectory groups among 8th and 9th grade adolescent girls. The higher risk 
group showed a predicted probability of PIPV in the last 12 months of 13.5% - 41.1% over four 
years, while the lower risk group had predicted past-year PIPV probabilities of 2.3% - 10.3%. 
Baseline correlates of higher risk group membership included older age (aOR per one-year 
increase: 1.39, 95% CI: 1.11, 1.73), borrowing money in the past 12 months (aOR: 1.95, 95% CI: 
1.01, 3.79), and ever having had sex (aOR: 4.42, 95% CI: 1.56, 12.57). Having more equitable 
gender norms (aOR per one unit increase: 0.89, 95% CI: 0.81, 0.97) and being in the HPTN 068 
intervention arm (aOR: 0.29, 95% CI: 0.17, 0.51) were inversely associated. In Aim 2, we 
explored the longitudinal relationship between IPV and incident HIV and found that any lifetime 
iv 
sexual IPV (aIRR: 1.87, 95% CI: 1.05, 3.33), any lifetime PIPV (aIRR: 1.32, 95% CI: 0.93, 
1.87), and any lifetime (sexual or physical) IPV (aIRR: 1.41, 95% CI: 1.00, 1.99) were 
associated with HIV acquisition. Last 12 month IPV experiences were not strongly associated 
with incident HIV after controlling for confounders. PIPV risk differs among South African 
AGYW, and lifetime experience of IPV, as compared to recent IPV, was associated with 
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CHAPTER 1: SPECIFIC AIMS 
Though progress has been made in fighting HIV in the last 30 years, it continues to be a 
consistent burden and epidemic globally1. Over 2.1 million new HIV infections occurred in 2015 
across the world2, with close to 1 million of those new cases in Eastern and Southern Africa3. 
When compared with other nations in Eastern and Southern Africa, South Africa reported the 
highest HIV incidence, contributing up to 40% of the total for the region4. Adolescent and young 
women (AGYW) aged 15-24, in particular, are at great risk in the country, with an estimated 
100,000 new HIV cases a year5.  
In response, enhanced HIV prevention efforts (DREAMS6,7,/She Conquers8) have been 
launched to target AGYW in South Africa, with interventions addressing intimate partner 
violence (IPV) included in these initiatives given data which suggests that IPV increases HIV 
risk9, 10. However, the IPV-HIV relationship is not yet fully agreed upon in the global literature. 
Researchers conducting cross-sectional and longitudinal studies have drawn varying 
conclusions9,10,11,12,13,14,15,16,17, with different forms of measurement11,12,13, populations11,12,13,16, 
categorizations/groupings of data in the analysis9,10, and types of IPV9,15 making comparability 
challenging. The mechanism by which IPV potentially increases risk of incident HIV has been 
proposed, but has not yet been fully proven18. One research team suggests that IPV may be both 
a risk marker (indicative of a certain risky partner type, abusive and HIV+), as well as a risk 
factor (increasing risk) of HIV19. Increased understanding is needed.  
Furthermore, information regarding the IPV- incident HIV relationship among AGYW, 
specifically, is needed. Few longitudinal studies exist regardless of age9,10,14,15, with there being 
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only one longitudinal study of sufficient sample size9 which specifically examines the IPV-
incident HIV relationship among adolescents and young women. There is also a need for further 
information on IPV, itself, among AGYW in South Africa. There is a lack of knowledge on how 
IPV begins to develop, especially in adolescence, how it occurs during the life course, and how 
common factors during adolescence and young adulthood influence IPV experienced over time. 
Without better understanding of IPV in these young populations and increased clarity of the IPV-
HIV relationship, targeted interventions for AGYW may have minimal impact.  
Therefore, we propose to explore the IPV-incident HIV relationship among 13-20 year 
old adolescent girls and young women in rural, Northeastern South Africa. We will examine the 
patterns of IPV across time (through IPV trajectory groups20) and how selected behavioral and 
structural factors predict those IPV paths. We will also assess how IPV is associated with 
incident HIV. These analyses will help to further elucidate the overall IPV-HIV relationship, 
while also providing valuable information to inform prevention programs and policy.  
Our observational cohort study will leverage data from a randomized controlled trial 
(HPTN 06821,22) conducted among adolescent girls and young women living in rural, 
Mpumalanga, South Africa from 2011-2017. The purpose of HPTN 068 was to determine the 
effect of cash transfers on AGYW and their families in decreasing HIV risk (cash transfer is 
dependent on school attendance). Approximately 2500 girls, aged 13-20 years, and a parent or 
legal guardian were randomized to the intervention (cash transfer) or to the control status (no 
cash transfer). Main trial assessments were made at baseline, 12, 24, and 36 months. A 
graduation and post-intervention study visit were also conducted.  
  
3 
The aims of our study are:  
Aim 1: To establish trajectory groups of IPV among adolescent girls in rural, Northeastern, 
South Africa and to ascertain how selected behavioral and structural factors predict those paths 
Aim 2: To examine the relationship between IPV and incident HIV among adolescent girls and 
young women aged 13-20 years in rural, Northeastern, South Africa 
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CHAPTER 2: SIGNIFICANCE AND BACKGROUND 
Significance 
HIV Prevention 
The Current HIV Epidemic  
Though progress has been made in fighting HIV in the last 30 years, it continues to be a 
consistent burden and epidemic, globally1. UNAIDS reports that in 2015, there were 36.7 million 
people in the world living with HIV and that there were 1.1 million AIDS-related deaths. 
Additionally, there were 2.1 million new HIV infections which occurred2, with close to 1 million 
of those new cases in Eastern and Southern Africa3.  
South Africa contributes largely to the burden of HIV and plays a key role in driving the 
epidemic. As of 2015, there were 6.7 million people (aged 15+) living with HIV and there were 
180,000 deaths23. There were also an estimated 469,000 new cases of HIV among those aged 2+ 
(2012 estimates)24. When compared with other nations in Eastern and Southern Africa in 2015, 
South Africa reported the highest HIV incidence, contributing up to 40% of the total for the 
region4. Adolescent girls and young women (AGYW), in particular, are at great risk of HIV 
infection in South Africa. In 2013, there were an estimated 53,000 new infections among 
adolescents aged 15-19 years, with most, 45,000 of these, in adolescent girls25. Another, more 
recent estimate of incident HIV cases in 2015 suggests there were approximately 2800 new 
infections of HIV a week among adolescents and young people aged 15-24, with 2000 of those 
in adolescent and young women5. This translates to around 100,000 new HIV cases a year for 
South African adolescent and young women aged 15-24. 
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Global Goals To Reduce HIV Incidence  
The current global goal is to end the HIV/AIDS epidemic by 2030. Global partners, 
including UNAIDS, have launched the Fast Track Initiative to 1/decrease the number of new 
HIV infections to <500,000 by 2020; 2/decrease AIDS-related deaths to <500,000 by 2020, and 
3/do away with discrimination and stigma from HIV by 20204. While many are in favor of such 
an initiative, the Prevention Gap Report notes that this goal will not be met with current HIV 
incidence rate trajectories and warns of the importance of reaching this goal to help sway the tide 
of the HIV epidemic from increasing again4. To alter the course of these HIV trajectories, refined 
and new efforts are needed to prevent infections among key populations responsible for the 
greatest burden of new cases-like adolescent girls and young women in South Africa. 
HIV Prevention Efforts Have Largely Ignored AGYW And Have Not Worked  
HIV Prevention Research Efforts have largely ignored adolescent girls and young women 
as a key population in Sub-Saharan Africa (SSA), including in South Africa. Most HIV 
prevention trials in SSA have focused on the general population or other subgroups, and among 
trials that have included them, AGYW have been counted as part of the total population in the 
study. Many trials have also focused on biologically-focused interventions (e.g. suppressing 
HSV2, contraceptives/gels for prevention)26 which may not have been as effective in reaching 
AGYW as other types of interventions.  
HIV prevention trials conducted among adolescent girls and young women to date have 
also not worked. For example, three HIV prevention trials in South Africa which involved 
adolescent girls and young women and which used structural and behavioral-level approaches 
did not see declines in HIV incidence27,22,28. These studies included the CAPRISA 007 Trial in 
Kwa-Zulu Natal, South Africa27; the HPTN 068 Trial in Agincourt, South Africa22, and the 
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Stepping Stones Trial in Eastern Cape, South Africa28. More research, funding, and initiatives on 
effectively intervening against HIV among adolescent girls and young women are needed. 
New HIV Prevention Efforts Are Being Launched To Target AGYW, Including AGYW In 
South Africa  
Acknowledging that existing HIV prevention efforts to date have not been fully 
effective22,26,27,28, two initiatives have been launched to decrease new cases of HIV among 
AGYW. These include the DREAMS Initiative6 and South Africa’s National Campaign for 
Adolescent and Young Women: She Conquers8.  
The DREAMS Initiative is a well-funded program designed to help 10 countries in 
Eastern and Southern Africa decrease HIV incidence among adolescent and young women6. 
South African districts included in the program are eThikwini, uMgungundlovu, Johannesburg, 
Ekurhuleni, and uMkhanyakude7. Focus areas include programs or initiatives on (verbatim per 
the information sheet): a/Mobilizing communities (community mobilization and norms change, 
school-based HIV and violence prevention); b/Decreasing risk in sex partners (characterization 
of male partners); c/Strengthening families (parenting /caregiver programs, cash transfers, 
educational subsidies, and combination socioeconomic approaches); and d/Empowerment of girls 
and young women (through social asset building, condom promotion and provision, HIV testing 
and counseling, PrEP, increasing the contraceptive method mix, and post-violence care)7.  
South Africa’s National Campaign for Adolescent and Young Women: SheConquers, has 
ties to the DREAMS Initiative. It addresses gender-based violence, adolescent pregnancy, 
dropping out of school, new cases of HIV, and issues pertaining to finances/jobs8. 
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Gender-Based Violence (IPV) Is A Key Factor Being Addressed In New HIV Prevention 
Initiatives  
A structural level factor of interest cited in these new initiatives for AGYW, as well as in 
many other interventions, is gender-based violence. Gender-based violence is any form of 
violence that occurs as a result of a person’s gender. Categories of gender-based violence include  
topics such as intimate partner violence (IPV), female genital mutilation, sex trafficking, child 
sexual abuse/violence, honor killings, etc29.  
IPV is of particular interest in interventions given some studies which suggest it increases 
HIV risk9, 10. Jewkes and Kouyoumdjian calculate population attributable fractions of the number 
of incident cases of HIV that could have been prevented by targeting IPV in their study 
populations. Jewkes reports that 11.9% (95% CI: 1.4-19.3) of incident cases could have been 
prevented in her study9 and Kouyoumdjian reports that 22.2% (95% CI: 12.5-30.4) of incident 
cases in her study could have been prevented10. However, not all studies conclude that IPV 
increases risk of incident HIV16,17,14,15. Further understanding of how IPV and incident HIV are 
related can have important ramifications for interventions developed and administered, 
especially for AGYW.  
Increased Understanding Of IPV Is Needed Among AGYW  
Given the possible link with HIV9,10, understanding IPV among AGYW, in particular, is 
important given adolescence is a time when romantic and sexual relationships are often first 
occurring, and IPV is first being experienced. Limited information, however, exists on how IPV 
develops and occurs across time among AGYW outside of Western countries31,32, including in 
South Africa33. Identifying the trajectories of IPV across adolescence and factors that influence 
those trajectories, is needed. 
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Background 
Intimate Partner Violence 
What Is Intimate Partner Violence And What Is The Burden Globally Among AGYW?  
Intimate Partner Violence, also sometimes referred to as IPV, is any form of physical, 
emotional, sexual, or financial violence that occurs between two individuals that are in a form of 
romantic relationship (e.g., may be dating, married, an intimate sexual relationship)34,35. Physical 
violence may involve kicking, hitting, or severely injuring someone through choking or 
burning36; emotional violence can include verbal threats or a routine deprecation of the person35; 
and sexual violence can include any sexual contact which is not consensual, including rape34. 
Financial violence, though less commonly assessed than these other forms of IPV, involves the 
exertion of fiscal control of one partner over the other37. IPV can affect any person (independent 
of one’s demographics)44, and is said to sometimes be bidirectional, with each partner 
experiencing and perpetrating the abuse38. Individuals suffering partner violence can experience 
minor to severe forms of abuse10 and often suffer multiple types35. IPV can happen at any age, 
even among youth39.  
The burden of IPV among adolescent girls and young women is great, globally. A recent 
systematic review by the World Health Organization suggests that 30% of women 15 years and 
older globally, who have ever had a partner, have experienced physical and/or sexual partner 
violence40. A multi-national analysis by Decker et al also found that the prevalence of any 
physical or sexual IPV experienced during the last 12 months among females aged 15-19, was, 
10.2% in Shanghai, China, 19.4% in Delhi, India, and 36.6% in Johannesburg, South Africa 
(among women who said they had been married, had sex, or been in a romantic partnership, 
2013 data)39. 
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What Is The Burden Of IPV Experienced By AGYW In South Africa?  
There are only a few estimates, including the one above, that 1/provide current data 
(collected in the last 10 years) on IPV among adolescent girls and young women (ages 12-24) in 
South Africa, 2/that focus on populations that are not special sub-groups, and 3/that define the 
perpetrator of the abuse as a partner versus presenting abuse more generally. 
The most recent national data (2008) among adolescents suggests a physical IPV 
prevalence among female high school youth (8-11th grade) of 14% (n=5107) (question assessed 
physical IPV in the prior 6 months) and a sexual IPV prevalence of 8.2% (ever experiencing it)41. 
Estimates from this same survey for Mpumalanga Province reveal a prevalence of physical IPV 
in the last 6 months of 14.2% (n=642) and an ever experience of sexual IPV of 8.4% (n=638)41.  
Additional area-specific estimates among 8th graders reveal similar or higher levels of 
IPV. The prevalence of experiencing physical IPV at least once in the last 6 months by a 
boyfriend/girlfriend in the Western Cape was 12.4% (n=1729) (2013 data)42, the prevalence of 
experiencing physical IPV in the last 12 months in Gauteng Province-Tswane was 24.1% 
(n=1109) (all girls reported ever having a partner)43, and the prevalence of experiencing physical 
IPV in the last 3 months in Cape town was 39.1% (n=225) (all girls had partners at the time of 
interview)44. Sexual IPV among these same studies, respectively, revealed a prevalence of 
experiencing sexual IPV at least once in the last 6 months by a boyfriend/girlfriend as 4.8% 
(n=1729)42, a prevalence of experiencing sexual IPV in the last 12 months as 13.8% (n=1109) 
(all girls reported ever having a partner)43, and a prevalence of experiencing sexual IPV in the 
last 3 months as 7.5% (n=199) (all girls had partners at the time of interview)44.   
Data from a recently completed randomized controlled HIV trial in Northeastern, 
Mpumalanga Province (HPTN 068) will soon be published and add to this literature. Baseline 
results reveal the prevalence of ever experiencing any physical or sexual partner violence among 
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the full study population (females, aged 13-20) as 19.5% (n=2451), the prevalence of any 
physical IPV ever as 17.4% (n=2474), and the prevalence of any sexual IPV ever as 4.5% 
(n=2490). Among those women who reported ever being sexually active, prevalence of ever 
experiencing any physical or sexual IPV was 37.43% (256/684), of ever experiencing any 
physical IPV was 34.69 % (239/689), and of ever experiencing any sexual IPV was 8.32% 
(57/685)45. Partner was defined as a “current boyfriend or partner or any other partner in your 
past”. Questions asked whether a partner had committed the abuse36.  
Incidence data (defined here as first experience of IPV versus annual incidence) is very 
limited for IPV among adolescents and young women in South Africa. There was only one 
publication on incidence of IPV found (that did not involve a specific sub-population and which 
specifically defined the perpetrator of abuse as the partner, not presenting it as general abuse). 
Among women aged 14+, the rate of homicide by a partner was 5.6 per 100,000 female 
population (2009 data, national estimate for South Africa)46.  
Adolescence And Factors Which Can Predispose AGYW To IPV During This Time In 
South Africa  
Adolescence is most commonly defined as the period of growth and development that 
occurs in humans between the ages of 10-1947. Physically, during this period, adolescent women 
encounter puberty, height and weight gain, and enhanced cognitive development (the latter, 
which can impact emotional and social experiences, as well as decision-making)48,41. 
Emotionally, during this period, young women may struggle to assess what it means to become a 
woman, developing hopes and dreams for the future, as well as further developing identity, self-
esteem, and emotional intelligence49. Socially, school and other pressures may occur, including 
the need to perform well and not repeat grades at school50, the need to possess material goods 
such as newer uniforms/shoes, and the need to engage in and withstand certain risk-taking social 
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behaviors such as parties and drinking51. Young women may also experience changes in the way 
that friend groups function52, including having more interaction with the opposite sex. Many will 
experience romantic and sexual relationships for the first time53, some will sexually debut54, and 
some will engage in HIV risk behaviors (multiple partnerships55, transactional sex)56.  
Within the context of these romantic interactions during adolescence, whether involving 
sex or not, partner violence can begin57,58. Factors which may predispose some South African 
adolescent women to experiencing any (physical or sexual partner) violence include enduring 
violence (abuse) as a child, using alcohol, having less gender equitable norms, being negative 
about school, and experiencing severe punishment at school and at home43. Using negative 
methods to resolve conflict with a partner is also a risk factor for experiencing physical, sexual, 
or emotional IPV44.  
Among women aged 16-24 in the Western Cape of South Africa with multiple partners, 
transactional sex with the most recent partner (casual) was associated with experiencing sexual 
IPV. Having sex with a partner 5 years or older was additionally a risk factor for sexual IPV 
among this same group of young women59.  
The above are all factors which have been shown associated with prevalent IPV in cross-
sectional data as there is no longitudinal IPV data that could be found for AGYW in South 
Africa at the time of writing this work. This information is needed. 
How IPV Occurs Over Time Among AGYW In South Africa  
The patterns of how IPV victimization occurs across time during adolescence are not well 
understood or documented in Africa, including South Africa. There are no data conveying 
patterns of violence or trajectory data that could be found for AGYW in South Africa. The one 
trajectory of violence paper which exists in South Africa focuses on pregnant women/mothers33.  
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What is known about IPV trajectory data for AGYW is available from the United States 
and focuses mainly on physical IPV experienced, with number/type of trajectory groups 
identified and reasons for group membership varying among this data. For example, trajectory 
data from rural middle and high school girls in two rural areas of North Carolina revealed three 
classes of physical IPV experienced. These included a low/no violence group; a remittent group, 
where the violence increased and then decreased; and a high violence to low violence group. 
Factors which influenced specific class belonging, as compared to low or none, were alcohol use 
for the remittent group and victimization from peers and fear for the high to low group31. In 
contrast to this, data collected from middle and high school girls in Georgia found only two 
trajectory groups of physical IPV identified, a low physical IPV victimization group and an 
increasing across time physical IPV trajectory group60, and data from older adolescent and young 
women at a US Southeastern college revealed five physical IPV trajectory groups. These 
included low or none, low to moderate, moderate to low, high to moderate, and high and 
increasing. Sexual abuse predicted being in a higher IPV group for these college women32.  
Population and analytical differences are likely the reason for the varying number/types 
of groups seen in the physical IPV trajectory data. Consistently, there appears to be a low group, 
an increasing group, and a higher to lower level group. No common factors were identified in 
these three studies that predicted trajectory group membership. Other types of period-focused 
IPV pattern data61, as well as IPV perpetration trajectory data for the US also exist62,63,64,65 , but 
will not be discussed here. 
What Outcomes Can Occur To AGYW Who Experience IPV?  
IPV experienced can lead to countless negative health and other outcomes. At an 
individual level, the physical and mental health of an adolescent or young woman who has 
experienced, who is experiencing, or who is anticipating abuse can be tremendously affected. 
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Physical symptoms such as bruising, broken bones, burns, and problems walking66 can be both 
painful and humbling as others see visible signs of the abuse. Abuse, seen or unseen, can also 
lead to changes in behavior and may impact other parts of an AGYW’s routine life such as being 
able to function66 in school, work, or other social settings. IPV has been linked with a woman’s 
ability to use contraception and condoms67,68, a lack of which can result in unplanned 
pregnancies, abortions, sexually transmitted infections, as well as incident HIV infections. 
Depression39 and unhealthy methods for coping with the abuse, such as alcohol39 and sexual risk-
taking39, have also been shown to be associated with IPV.  
Other outcomes of IPV at an interpersonal level include impacts on romantic partnerships 
and family life. While some adolescent and young women may view the abuse as a sign of love 
and concern within the partnership, a sign of a “good partner”69, others may feel controlled and 
at times, even demoralized, as expressed by a mainly adult group of South African women from 
Johannesburg70. Both responses to the abuse can potentially impact romantic partnerships, 
especially if the violence escalates. Many adolescent women in South Africa will also have 
babies while still teens or as young women76. Experience of IPV during pregnancy has been 
associated, in some studies of mainly adults in South Africa and other locales, with low birth 
weight of babies71 and reduced early initiation of breastfeeding72. All of this can have a negative 
effect on family life.  
Finally, at a community-level, the occurrence of IPV can have negative effects as it 
reinforces social norms, such as hegemonic masculinity in South Africa73, that foster violence 
perpetration and the experience of it. IPV and these social beliefs may be normalized through the 
sharing of experiences and actions within friendships and social networks74, in settings such as 
clubs, schools, neighborhoods, etc. 
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The Relationship Between IPV and HIV 
Data exists which suggests IPV and HIV may be linked. Summaries of the cross-
sectional, longitudinal, meta-analysis/systematic review, and mechanism paper data examining 
the relationship between IPV and HIV are presented below.  
Cross-Sectional Studies Examining The Relationship Between IPV And HIV  
There are numerous cross-sectional studies which exist exploring the association between 
IPV and HIV in women. Some have concluded associations between IPV and HIV11,13,19, while 
others have not16,17. An example of two studies which have concluded some form of association 
between IPV and HIV include 1/a study among married women, 15-49, in India, which found a 
higher odds of prevalent HIV among those who had ever experienced both physical and sexual 
IPV vs no IPV (aOR: 3.92 (95% CI: 1.41, 10.94)11 and 2/a study in the United States (US) 
among women 20 + which found a higher odds of prevalent HIV among those who experienced 
any IPV (physical or sexual) versus no IPV in the last 12 months (odds: 3.44 (95% CI: 1.28-
9.22)13. In contrast, two examples of studies which did not conclude an association, the first 
stating no statistically significant association, and the other, no consistent association in all 
countries they examined, include 1/a study using Demographic and Health Survey (DHS) data 
looking at women aged 15-49 in Togo (Any IPV: aPR: 1.20, p-value 0.4949)17 and 2/a 10-
country study, also using DHS data, which showed the following ORs between physical or 
sexual IPV and prevalent HIV compared to no IPV (e.g., Dominican Republic, 1.12 (95% CI: 
0.67-1.88); India 1.35 (95% CI: 0.95-1.90), Mali, 1.07 (95% CI: 0.51-2.23); Malawi, 1.07 (95% 
CI: 0.81-1.42)16.  
One key cross-sectional study in India concluded that IPV is a risk marker (indicating a 
partner more likely being HIV + and abusive), as well as a risk factor for HIV19. Further 
15 
exploration of these findings is needed longitudinally. 
Longitudinal Studies Examining The Relationship Between IPV And Incident HIV  
There are four, key longitudinal cohort studies which examine the IPV-incident HIV 
relationship in women9, 10, 14, 15. All four analyses are among populations in Eastern or Southern 
Africa, with two of the studies being conducted among adolescents and young adults 
(Zablotska15, Jewkes9), and three studies focused more on adults (Were14, Kouyoumdjian10). 
Partner definitions in these studies ranged from having a sexual partner for all or part of the 
study10 to a spouse14. Forms of IPV assessed also varied from sexual violence15 to assessing 
episodes of any physical or sexual violence9, to verbal or physical violence14, to many forms of 
violence (physical, sexual, verbal, any) and its severity10.Two study authors concluded 
associations (Jewkes9, Kouyoumdjian10) between the IPV and incident HIV relationship, while 
two authors concluded no statistically significant association (Zablotska15, Were14). Detailed 
descriptions, including results, for each longitudinal study are available below given these 
provide existing insight on IPV and the risk of HIV.  
 Zablotska et al15 conducted a secondary analysis on sexual coercion and incident HIV 
(though not the only focus of the paper). Data came from the Rakai Community Cohort 
Study in Rakai, Uganda. Inclusion criteria for the analysis included being aged 15-24, 
having had a sexual partner in the past 12 months prior to the first survey, being female, 
and having a follow-up survey between 2001- 2003. Additional criteria included being at 
risk for HIV, having exposure data for the 2001-2003 survey, and being enrolled in the 
study sometime between 1994 and 2002.There were 1824 women in the analysis, and 
there were four exposure categories. These categories included women who 1/said yes to 
both alcohol use before sex by at least one partner and sexual coercion in the past 12 
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months, 2/who said yes to only sexual coercion in the last 12 months; 3/who said yes to 
only alcohol use before sex alone, and 4/who said yes to no sexual coercion in the past 12 
months and no alcohol use before sex by at least one partner. Results showed that 1/HIV 
incidence among those who said yes to both sexual coercion and alcohol use was 0 as 
there were no incident HIV cases in this group; 2/that HIV incidence among those who 
said yes to sexual coercion in the last 12 months was 2.3 cases per 100 person-years; 
3/that HIV incidence among those who said yes to alcohol use before sex alone was 2.2 
cases per 100 person-years; and 4/those who said yes to no alcohol use before sex and no 
sexual coercion was 1.6 per 100 person-years. Authors briefly stated categories 2 and 3 
were not statistically significant, and this was likely due to small cell sizes. 
 Jewkes et al9 also conducted a secondary analysis of Stepping Stones cluster-randomized 
controlled trial data from Eastern Cape, South Africa to explore the relationship between 
IPV and incident HIV. Inclusion criteria for the analysis included being a woman 
enrolled in school, being aged 15-26, being able to understand/consent to the study, and 
routinely living in the village where attending school. Women lost to follow-up at more 
than one survey point, who were HIV positive at baseline, and who had missing data 
were not included in the analysis.  
Incidence rate ratios of HIV were calculated for those who had experienced >=2 
episodes of physical or sexual IPV at baseline compared to 0 or 1 episodes. There were 
1099 women in the analysis. The authors found that the adjusted incident rate ratio of 
those reporting 2 or more episodes of physical or sexual IPV compared to 0 or 1 was 1.51 
(95% CI: 1.04, 2.21), adjusting for arm in the study, stratum in study, person-years of 
exposure, baseline HSV-2 status, and age. Partner was not defined for this specific 
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analysis. Authors concluded that an association existed between IPV (as defined) and 
incident HIV9. 
 The secondary analysis by Were et al14 from the Partners in Prevention HSV/HIV 
Transmission Study used data from seven countries, three from Southern Africa (Zambia, 
Botswana, South Africa) and four from Eastern Africa (Uganda, Tanzania, Kenya, and 
Rwanda). Inclusion criteria for the analysis included being a partner in a heterosexual, 
serodiscordant couple; being sexually active; being 18 or older; planning to stay together; 
and the HIV + partner being HSV2+ and having a CD4 count above ART start level. 
There were 1109 women included in the analysis. Results revealed an aOR of 1.62 (95% 
CI: 0.59, 4.47) in assessing experience of verbal or physical IPV in the past 3 months and 
incident HIV. It is not clear which factors were used in adjustment. Authors concluded no 
statistically significant association between verbal or physical IPV and incident HIV 
among these women.  
 Finally, a secondary analysis was also conducted by Kouyoumdjian et al10 using the 
Rakai Community Cohort Study in Rakai, Uganda. This analysis used a different number 
of years of data (2000-2009) than the Zablotska analysis and had a somewhat different 
focus. Inclusion criteria for the analysis included being a woman, having two or more 
surveys between 2000-2009 (surveys were given every 10-18 months), having a sexual 
partner for part or all of the study, being HIV negative at baseline, and being aged 15-49 
years old. There were 10,252 women in the analysis. Multiple forms of IPV were 
assessed (physical, sexual, verbal, any) with multiple time measurements used (ever, last 
12 months). Severity was also considered and grouped based on the Revised Conflict 
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Tactics Scales as detailed in the paper, with more intense and harmful acts being grouped 
as severe. Selected results are as follows:  
Many types of IPV ever as compared to no IPV ever were said to be associated 
with incident HIV. These included Any IPV (physical, sexual, verbal), aIRR: 1.55 (95% 
CI: 1.25, 1.94); Ever experienced sexual IPV, aIRR: 1.58 (95% CI: 1.23, 2.03); Ever 
experienced physical IPV, aIRR:1.62 (95% CI: 1.28, 2.04) and Ever experienced verbal 
IPV, aIRR:1.70 (95% CI: 1.25, 2.01). When looking at IPV in the last 12 months vs none 
in the past 12 months, Any IPV: aIRR: 1.28 (95% CI: 1.01, 1.62); Physical IPV: aIRR: 
1.38 (95% CI: 1.03, 1.86); and Verbal IPV: aIRR: 1.39 (95% CI: 1.08, 1.80) were said to 
be associated. All of these results were adjusted for the woman’s marital status.  
Mediation analysis was also performed, and authors concluded neither condom 
use nor partner number were mediators. Modification was seen by those who had 
experienced sexual abuse as a child or adolescent. 
Other Studies Examining The Relationship Between IPV And HIV  
A meta-analysis/systematic review30 and three additional systematic reviews75,76,77 also 
explored the relationship between IPV and HIV in women. The two most recent of these studies 
presented varied, overall conclusions regarding the IPV-HIV relationship. While the meta-
analysis by Li et al30, concluded that, overall, “a moderate statistically significant association 
between IPV and HIV infection exists” based on the multiple pooled data estimates, the 
systematic review by Kouyoumdjian et al concluded there were a wide range of results in the 
IPV-HIV relationship (crude associations, associations seen post adjustment, lack of 
associations) cross-sectionally and pointed out uncertainty in whether a temporal relationship 
exists between IPV and incident HIV based on the longitudinal studies she assessed77. 
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Mechanism Paper Examining The Relationship Between IPV And Incident HIV  
The mechanisms by which IPV and HIV are related are also not yet fully proven. 
Possible paths and components have been identified and theories have been put forth on what 
may be happening. Dunkle and Decker18, using existing literature, present these possible paths 
and core components in their review article. They suggest that there are likely two types of 
pathways for IPV-incident HIV, direct and indirect. They state direct paths are those where 
forced sex with genital or anal injury occurs to women, leading to incident cases of HIV, while 
they suggest that indirect paths involve issues such as the intersection of HIV status and 
behaviors of the man and the woman’s sexual relationship power and mental health (which may 
influence the woman’s sexual and alcohol risk-taking and ability to deal with revictimization, 
condom negotiation, etc.). 
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CHAPTER 3: APPROACH/METHODS 
Study Overview  
We will conduct a study to explore IPV trajectories and the IPV-HIV relationship among 
adolescent girls and young women (AGYW) aged 13-20 years in rural, Northeastern South 
Africa. Aim 1 is to establish trajectory groups of IPV among adolescent girls and examine how 
behavioral and structural factors correlate with those paths. Aim 2 is to explore the longitudinal 
relationship between IPV and incident HIV.  
Innovation  
This study is innovative in two ways. First, we will establish trajectories of IPV with 
correlated factors for South African AGYW. IPV trajectories have not been established for 
adolescent South African girls before. They currently only exist for pregnant women in South 
Africa33 and for teenage girls/young women in the United States31, 60. Secondly, in Aim 2, we 
will explore the IPV-HIV longitudinal relationship among AGYW aged 13-20. This is a very 
young population of women. Very few longitudinal studies exist among women exploring this 
IPV-incident HIV relationship9,10, 14, 15, and to date, there is only one longitudinal study of 
sufficient sample size examining this relationship among a slightly older group of AGYW9. 
Conceptual Model And Theory 
Two conceptual models are presented in Figure 1. The first is a model for Aim 1 of how  
behavioral and structural factors may be linked with IPV trajectories. The behavioral and 
structural factors represented include an adolescent girl’s alcohol consumption, her ever having 
had vaginal or anal sex, her number of sexual partners in the last 12 months, her concurrent 
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partnerships, her having had transactional sex, her having had unprotected sex in the last three 
months, her having a sexual or non-sexual partner five years or more older than she is, her HIV 
positive status, her gender norm views, her experience of past sexual violence, her borrowing 
money in the last 12 months, and whether she was in the HPTN 068 study conditional cash 
transfer intervention arm. The second model, for Aim 2, depicts how physical and sexual IPV 
may be associated with incident HIV. 
Theory that supports each exposure-outcome relationship is presented below. 
Theory Of Gender And Power 
 The Theory of Gender and Power underpins the conceptual model for Aim 1. The Theory 
of Gender and Power suggests that being a man as compared to a woman imparts societal and 
institutional benefits (favor). Three elements, specifically- the Sexual Division of Labor, the 
Sexual Division of Power, and Cathexis- make up this theory and interact to create expectations 
and roles for men and women in a culture. The Sexual Division of Labor suggests that men are 
more often directed culturally to education and certain, paid jobs as compared to women who 
may do lesser jobs if they can find them or work at home (and don’t receive money for it), 
affording men cultural respect, the ability to purchase items, and power. The Sexual Division of 
Power suggests that women may be able to exhibit less control for self or others in decision-
making when compared to men. The third element, Cathexis, are the group of social norms that 
suggest what is expected of women in their sexuality and that enforce gender roles78.  
 As posited by the Sexual Division of Labor, South African AGYW may experience IPV 
through the older partners, concurrent partners, and increased numbers of partners which give 
them income or items (e.g., clothing, airtime)56 they might not be able to afford due to lack of 
education, high unemployment in parts of the country (with men being the ones often preferred 
for available jobs), and poverty. These additional partnerships expose the AGYW to more men, 
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some of whom may be abusive. It may also position some women to borrow money from these 
men, becoming more dependent on them.  
 As supported by the Sexual Division of Power and Cathexis, South African AGYW may 
also be at higher risk for experiencing IPV given power differentials in relationships and norms 
in the culture which may influence their decision to stay in abusive partnerships longer. 
Gender And Hegemonic Masculinity 
 The Constructionist Theory of Gender defines gender as a set of ideas and related 
behaviors put forth by a culture, with men historically choosing to take on and live out one set, 
while women, the other. Value is placed on the person embracing or demonstrating the socially-
acceptable gender idea or behavior within the culture which reinforces who carries out those 
gender-specific ideas and behaviors in the future79. Discussing gender, Jewkes and Morrell point 
out that South Africa has been a patriarchal-based society where men, and specifically men who 
take on certain gender roles, dominate and have privilege over women. They highlight how 
traditional, male power would have been demonstrated through activities such as jobs73,80, but 
how many men have turned to demonstrating a machismo-like set of behaviors and qualities, 
called hegemonic masculinity, to prove their worth given the high unemployment and other 
challenges the country faces73. Hegemonically masculine men attempt to demonstrate their value 
as a men through multiple partnerships, younger partnerships, transactional sex, and perpetration 
of physical and sexual IPV73. It is within this context, when females engage in partnerships with 
these hegemonically masculine men, they suggest, that women, including AGYW, experience 




Data Source For The Study And Study Setting/Population  
 Data for this study will be provided through a randomized controlled trial, HPTN 068, 
which was conducted in 28 villages in Agincourt Area, South Africa. HPTN 068’s purpose was 
to determine the effect of cash transfers on adolescent girl and young women’s risk of acquiring 
HIV infection. Approximately 2500 girls and a parent or legal guardian were randomized to the 
intervention (cash transfer based on attending school) or to control status (no cash transfer), with 
study visits at baseline, 12, 24, and 36 months (2011-2015). AGYW were eligible for 2-4 main 
trial visits depending on when they enrolled in the study and their planned graduation year. A 
graduation visit and post-intervention study visit were also conducted. 
 The 28 villages that participated in HPTN 068 are routinely part of research studies and 
information gathering under the umbrella of the Agincourt Health and Socio-Demographic 
Surveillance System (AHDSS) 81. This system was created to help provide population-based data 
that could be used to inform programs and to direct money needed for health in the area. The 
University of Witwatersrand and the South African Medical Research Council lead this 
initiative.  
 The Agincourt area where HPTN 068 was conducted is rural, with high unemployment, 
sub-par education, and poor infrastructure for living (e.g., gravel and dirt roads, modest 
sanitation)81. HIV prevalence is also high, especially among men and women aged 30 - 45 
(around 42%, 2010-2011 cross-sectional estimate)82. 
Eligibility  
AGYW were eligible to participate in HPTN 068 based on a number of factors. These 
included being in grades 8-11 when the study began, attending designated schools, being able to 
consent and have a parent/guardian who could consent, and being able to read independently and 
respond to survey questions. AGYW also had to plan to live in the study site during the study 
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period, be aged 13-20, and have a post office account/bank account or be able to open one based 
on appropriate documentation. Additionally, a parent/legal guardian needed to have an account 
or open one. AGYW who were married, had no legal guardian or parent at home, said they were 
pregnant, or who posed a concern to staff, themselves, or the study, were excluded83.  
Aim 1  
Aim 1: To establish trajectory groups of IPV among adolescent girls in rural, Northeastern, 
South Africa and to ascertain how selected behavioral and structural factors predict those paths 
Study Design And Cohort 
We will conduct a secondary, longitudinal analysis of IPV using data from the main 
HPTN 068 Trial. Adolescent girls in 8th and 9th grades who enrolled in HPTN 068 in 2011 will 
be eligible for the cohort. We will use only these girls out of the 2533 available at baseline given 
they were the ones eligible for the maximum number of four time points in the main trial (the 
baseline visit and years 1-3)83.  
Outcome 
The outcome variable of interest will be IPV, measured through tested, WHO survey 
questions on physical and sexual violence experienced (Figures 3 and 4)84, 36. Questions on 
physical IPV were dichotomous and ranged in severity from a partner’s slapping or throwing of 
objects to use of a weapon. Sexual violence questions were also dichotomous and asked whether 
an adolescent girl had been forced to have sex against her will, or if she had sex given fear of 
what a partner might do. Information on who perpetrated the sexual violence act 
(boyfriend/partner, family member, or someone outside the family) was also obtained. A partner 
was defined as, “a current boyfriend or partner, or any other partner in the past”36.  
Data on IPV was collected at four time points, baseline and follow-up years 1-3. Baseline 
questions captured whether a young woman had “ever” experienced the physical or sexual act of 
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IPV mentioned; if the young woman responded affirmatively, then she was questioned about 
whether the event had occurred in the prior 12 months. Follow-up year 1-3 surveys only captured 
prior 12 month experiences36.  Trajectory analyses will only involve last 12 month measures. 
Given limitations in data collection, only the forced sex against one’s will sexual IPV data will 
be used for sexual IPV last 12 month analyses. 
A yes to any one of the six physical IPV questions will be considered a yes to experience 
of any physical IPV in the last 12 months (Table 2). A yes to the forced sex sexual IPV question 
will be considered a yes response to any sexual IPV in the last 12 months. A yes response to any 
one of the six physical IPV questions or the one forced sex sexual IPV question will be 
considered a yes response to any IPV experienced in the last 12 months.  
Correlates  
The following variables36 will be considered as potential baseline correlates of 
membership in the trajectory groups20.  
Age - Age of the girl will be created by subtracting the date of study enrollment from a 
girl’s date of birth and then rounding to the closest whole number in years. Age will be modeled 
continuously. 
Gender norms - The gender norms variable will be constructed from 13 questions from 
the gender equitable norms scale based on a factor analysis (Ann Gottert, PhD, phone 
communication with Paul Wesson, February 15, 2017). The 13 questions involved norms 
specific to household chores and daily life, reproductive health and disease prevention, and 
sexual relationship domain. Girls could answer agree a lot, somewhat agree, or do not agree to 
each of the 13 questions.  
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Responses to the 13 questions will be collapsed into a binary state (0 = agree a lot and 
somewhat agree versus 1 = do not agree at all) based on measurement tool performance. Each of 
the 13 binary scores will then be summed, divided by the total number of questions to which a 
girl responds, and then multiplied back by the total available number of questions she could have 
answered (13). The final score for the gender norms variable will range from 0 - 13 (with 13 
representing the most gender equitable norms). The created gender norms variable will be 
modeled continuously. 
Ever had vaginal or anal sex - Girls were asked whether or not they had ever had vaginal 
sex, whether or not they had ever had anal sex, or both. A response to yes on either question, or 
both, means she will be coded as yes, ever having had vaginal or anal sex. The constructed 
variable will be coded in a binary manner. 
Experienced past sexual violence (as of baseline) - A girl was asked two questions related 
to lifetime (ever) sexual violence on the baseline survey. These questions asked if anyone had 
ever physically forced her to have sexual intercourse when she did not want and whether she had 
ever had sexual intercourse she did not want because she was afraid of what the other person 
might do. For each question to which she responded yes, she was also asked by whom - a 
boyfriend or partner, a family member, or someone else outside the family (not including a 
boyfriend or partner). 
The experienced past sexual violence variable will be constructed from these above 
variables. If a girl answered yes to ever experiencing either of these types of sexual violence, 
regardless of the perpetrator, she will be coded as yes, experiencing past sexual violence. 
Otherwise, she will be coded as no. 
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Borrowed money from a friend or someone outside the household to get by in the last 12 
months - This variable represents a girl’s socioeconomic status. It will be constructed from a 
question that asked girls the following, “In the past 12 months, how often have you had to 
borrow money from a friend or someone outside of your household to get by?” Response options 
included: More than 5 times, 3-5 times, 1-2 times, and never. Given the cell sizes for most 
responses, the variable will be collapsed into a binary format, borrowing money in the last 12 
months or not borrowing money in the last 12 months. 
Whether she was in the HPTN 068 study intervention arm - Girls were randomly 
assigned to intervention or control groups for the HPTN 068 study. The intervention was receipt 
of a conditional cash transfer (~$30 USD total) by a girl and designated parent/guardian for 80% 
or more attendance by the girl at school. A binary variable will be created indicating whether the 
girl was in the intervention arm or not.  
Consumption of alcohol - Alcohol use will be constructed from a categorical variable 
which asks frequency of alcohol consumption by the adolescent girl. Any amount of alcohol 
consumption will be collapsed into “drinks alcohol” versus “never drinks alcohol”.  
Number of sex partners in the last 12 months - This variable is the number of sex partners 
in the last 12 months as offered by the adolescent girl. The variable will be modeled 
continuously. 
Concurrent sex partners - This will be a constructed variable reflecting whether an 
adolescent girl said she had a concurrent sexual partnership among her three most recent sexual 
partnerships. The variable will be modeled in a binary manner.  
 
28 
Transactional sex - This will be a constructed variable reflecting whether an adolescent 
girl said she felt she had to have sex with one of her three most recent sexual partnerships 
because she was given money or things. The variable will be modeled in a binary manner. 
Unprotected sex in the last 3 months - This will be a constructed variable reflecting 
whether an adolescent girl said she had unprotected sex in the last 3 months. The variable will be 
modeled in a binary manner. 
Partner 5 years or older (sexual or on-sexual) -  This will be a constructed variable 
reflecting whether an adolescent girl had a sexual or non-sexual partner which was 5 or more 
years older than she was among her three most recent partnerships. The variable will be modeled 
in a binary manner. 
HIV + status - This variable will reflect whether the adolescent girl was HIV positive at 
baseline per HIV testing performed by the HPTN 068 study. The variable will be binary.  
Analysis  
Group-Based Trajectory Modeling (GBTM) is a technique used to estimate and present 
group developmental trajectories across time points and is based on Finite Mixture Modeling20. 
We will use GBTM to determine trajectories of the three forms of intimate partner violence. 
Groupings of adolescent girls experiencing violence patterns in the same way in the distribution 
will be considered trajectory groups85,86. Time or age86 will be our time scale. (In graphs, our y 
axis will be the average probability of IPV at each time point, and our x axis will be time or 
age)85. Percent membership of adolescent girls in each trajectory group will be described21. Each 
IPV trajectory group will serve as the outcome when correlates are modeled with it. Odds Ratios 
with 95% Confidence Intervals will be calculated in these assessments85, first in a multivariable 
logistic regression model87 and then in the selected trajectory model88,89.  
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Proc Traj will be used with a logit link and binomial distribution to run the trajectories 
and determine associations with IPV given the binary nature of the IPV variable21,86. All data 
management and analyses will be conducted in SAS86,88. 
Process 
As per Nagin and Odgers20, and as done by Jones85, we will begin the process of running 
GBTM by first examining our data to consider the distributions and the missings. Next, we will 
run models with different numbers of trajectory groups considered; for each model, model fit 
statistics (BIC) and posterior probabilities of group membership will be used to select the best fit 
and most adequate model. After we have determined the model, correlates will be assessed with 
the groups.  
Reasoning for GBTM 
This type of trajectory modeling has been chosen given we hypothesize both qualitative 
and quantitative variations in the data-i.e., we expect there to be different IPV trajectory groups 
among AGYW versus just one IPV trajectory group20. (This reasoning is based on existing data 
from the United States which shows varying trajectories of dating violence experienced among 
adolescent girls and young women)31,60,32. 
Missing Data  
Missing data will be assessed by considering how many of the adolescent girls have 0, 1, 
2, 3, or 4 time points. We will initially run our trajectories among those with all four time points 
worth of data. A sensitivity analysis will also be run to consider trajectories of those with 3-4 
time points. Characteristics of those with four time points and 3-4 time points will be compared 
against all 8th and 9th grade girls who enrolled in the HPTN 068 study in 2011 to determine 
which group is most comparable. We will consider whether imputation of IPV data is needed.  
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If data for time is missing, we will fill the data in, given time will be created from study 
visit and is sequential. If data for age is missing, we will consider whether we can fill in age 
across time. 
Missing data for the potential correlates will also be assessed and imputation considered. 
Misclassification Bias  
Outcome 
A main concern for bias in this analysis will be underreporting, and thus 
misclassification, of IPV90. Girls and a parent/guardian who consented to enroll in the HPTN 068 
trial were made aware that reporting of sexual abuse by those under the age of 18 would result in 
further follow-up about the abuse so that support could be provided.  This awareness about 
potential follow-up may have influenced some adolescent girls’ willingness to report. 
Additionally, fear of being open about the abuse and having others know may also have deterred 
some girls from reporting experience of IPV. However, ACASI91 was used in the main HPTN 
068 trial to attempt to minimize unwillingness to report. 
Selection, Selection Bias  
Data used will be from a randomized controlled trial, HPTN 068. Adolescent girls were 
recruited into the study in a random and systematic manner via approaching households in 
villages selected from a census, obtaining consent from the parent and adolescent girl, and then 
having that girl be randomly assigned to an intervention or control state83.  
Eligibility criteria for the study at baseline included attending secondary-school, not 
being married, not being pregnant, etc.(see eligibility criteria listed earlier)83. These criteria will 
limit the generalizability of the results to those adolescent girls meeting these criteria in the 
community versus adolescent girls in the overall community. 
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Differential out-selection bias, or loss to follow-up, will not be assessed given inverse 
probability of censoring weights did not impact main trial findings, one of which was IPV22.  
Aim 2 
Aim: To examine the relationship between IPV and incident HIV among adolescent girls and 
young women aged 13-20 years in rural, Northeastern, South Africa 
Study Data And Cohort  
The dataset for Aim 2 analyses will come from HPTN 068 and will include baseline, 
follow-up years 1-3, the graduation, and post-intervention visits. It will only include those 
AGYW who have attended the baseline visit and who have at least one additional time point 
from the year 1 visit-post-intervention visits83, 9. Those AGYW who have tested positive for HIV 
at baseline will not be included. Additionally, the dataset will not be restricted to just the 
sexually active, in order to make the results more generalizable.  
Outcome  
Our outcome of interest for Aim 2 will be incident HIV. HIV status was assessed at 
annual study visits via testing of blood drawn from the AGYW (see Figure 2)83. At each visit, 
HIV rapid testing was conducted with parallel tests, with at least one positive test indicating the 
need for a Western blot and CD4 count assessment. If the Western blot was positive, it would 
then mandate the running of another Western blot and viral loads. (New blood samples, within 
two weeks of the last sample, were used for this test). 
A laboratory-confirmed case of HIV was defined as an AGYW with two, positive 





Exposures of interest in our Aim 2 analyses will be various forms of IPV. There will be 
five last 12 month and five lifetime forms of IPV. These will include any physical IPV in the last 
12 months, any minor physical IPV in the last 12 months, any severe physical IPV in the last 12 
months, any sexual IPV in the last 12 months, any IPV in the last 12 months, any lifetime 
physical IPV, any lifetime minor physical IPV, any lifetime severe physical IPV, any lifetime 
sexual IPV, and any lifetime IPV.  
How IPV Data Were Collected And Coded 
A description of how IPV data were collected, as well as how they were coded for IPV 
experienced in the last 12 months (specifically, any physical, any sexual, any IPV), can be found 
in Aim 1, as well as in Table 2. A yes to any one of the six physical IPV ever questions will be 
considered a yes to experience of any lifetime physical IPV. A yes to the forced sex lifetime 
sexual IPV question ever will be considered a yes response to any lifetime sexual IPV. A yes 
response to any one of the six lifetime physical IPV questions or the one forced sex lifetime 
sexual IPV question will be considered a yes response to any lifetime IPV experienced.  
Minor physical IPV will be classified as having a partner slap, throw something, push, or 
shove the AGYW (Table 1). Severe physical IPV will be classified as having a partner hit the 
AGYW with a fist or other item; kick, drag, or beat her; choke or burn her; or threaten to 
use/actually use a weapon against her36, 10. These minor vs severe classifications will 
approximate the classifications made by Kouyoumdjian et al10 in their longitudinal assessment of 
IPV and incident HIV. Using these classifications will enable comparison with that study when 
considering our study results10. A yes to either of the two minor forms of physical IPV in the last 
12 months will be coded as a yes to any minor physical IPV in the last 12 months. A yes to any 
of the four forms of severe physical IPV will be counted as a yes to any severe physical IPV in 
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the last 12 months. A yes to any one of the two lifetime minor physical IPV questions will be 
considered a yes to experience of any lifetime minor physical IPV. A yes to any one of the four 
severe physical IPV ever questions will be considered a yes to experience of any severe physical 
IPV. 
Modifiers 
We will consider lifetime sexual violence by a family member (forced sex or sex out of 
fear of what the other person might do) as a potential effect measure modifier. Lifetime sexual 
violence by a family member will be assessed given child or adolescent sexual abuse acted as a 
modifier of the IPV-incident HIV relationship in Uganda10.  
If lifetime sexual violence by a family member is not shown to modify an IPV-HIV 
relationship, it will be included in its DAG. 
Confounders  
We will consider potential confounders to include in the analyses based on the literature 
and substantive knowledge about the relationships. We will consider including an AGYW’s 
gender norms views as measured through the Gender Equitable Men’s Scale (GEMS), whether 
an AGYW’s village received the Community Mobilization Study Gender Norms Intervention92, 
and whether the AGYW ever repeated a grade in school. Additionally, we will consider whether 
the AGYW was in the intervention arm of the HPTN 068 study, whether the AGYW experienced 
transactional sex (an AGYW feeling she needed to have sex with a man because of receipt of 
money or gifts) with one or more of her up to three most recent sexual partners, an AGYW’s 
current alcohol consumption, her socioeconomic status as measured through borrowing money in 
the last 12 months from a friend or someone outside the home to get by, whether one or more of 
her three most recent sexual partners or a non-sexual partner was five or more years older than 
she was, an AGYW’s number of sexual partners in a year, and age.  
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We will create Directed Acyclic Graphs (DAGs)93 for each IPV - incident HIV 
relationship using variables listed above. Daggity.net94 will be used. Minimally sufficient sets 
will be determined for each DAG and the model adjusted for those variables identified. An 
example DAG can be found in Figure 5. The example DAG does not reflect the time-varying 
nature of the exposure or potential confounders.  
HSV-2 Status and unprotected sex in the last three months were considered potential 
mediators and were not assessed in this analysis. 
Statistical Approach  
Aim 2 analyses will assess the longitudinal association between the various forms of 
intimate partner violence and incident HIV. For lifetime IPV –incident HIV models, we will run 
multivariable Poisson regression models with an offset of person-time. Calculating IRRs will 
allow us to take a similar approach as to that taken by Jewkes et al in 20109 and Kouyoumdjian 
in 201310. For last 12 month IPV – incident HIV models, we will use generalized estimating 
equations with a binomial distribution, logit link, and exchangeable correlation matrix 10. IPV 
will be treated as time-fixed for lifetime IPV estimates, while IPV will be considered a time-
varying exposure for last 12 month estimates. We will adjust for confounders as identified in our 
minimally sufficient sets to achieve the most unbiased estimates of each exposure-outcome 
relationship. In running the lifetime IPV models, we will use only baseline values of 
confounders, while in last 12 month models, we will use both time-fixed and time-varying 
versions of the confounders. 
Person-time for lifetime IPV models will be calculated using HIV test date.  If a test date 
is missing for an AGYW, and it occurs before the final study visit where she tests negative or 
positive, we will assign a median test date for that study visit. We will also assign a midpoint 
date for seroconversion to all those AGYW who test positive for HIV and use this date in 
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calculating her person-time contributed. We will conduct sensitivity analyses on the lifetime IPV 
- incident HIV models, considering how the estimates and confidence intervals would have 
changed if the seroconversion date had occurred before or after the midpoint seroconversion date 
assigned. 
Assessing Additional Forms Of Bias  
Misclassification Bias  
Exposure  
Misclassification bias concerns for IPV are the same as those expressed in Aim 1.  
Outcome  
Misclassification occurring for HIV outcomes would be the result of a poor sensitivity or 
specificity of a test. Expected misclassification of outcomes, however, should be minimal given 
the laboratory process followed to confirm a positive HIV case in HPTN 068. Though not 100% 
sensitive and specific tests were used to confirm cases, efforts were made to conduct the gold 
standard in testing for HIV and for HSV-2 specific to the area83.  
Missing Data  
Type and percent missing data will be assessed for the exposures, confounders, and 
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Figure 3. Physical And Sexual IPV Questions Asked In The Baseline HPTN 068 Survey36  
INTIMATE PARTNER VIOLENCE-- from WHO  
Interviewer script: We would like to ask you some questions about violence within relationships. We will ask you about ways a partner may have hurt you. 
When we say “partner,” we mean your current boyfriend or partner or any other partner in your past. We’d like to know if any of the situations we describe 
have ever happened to you in your life.  
 
This section will ask you some questions related to physical and sexual violence and abuse. Because you are under 18 years old, if you decide to answer 
these questions and you report having experienced physical or sexual violence or abuse we will be obliged to find help for you per South African 
Department of Health guidelines . This includes having to report the physical or sexual violence to a social worker because you are still a minor (less than 
18 years). 
 
                                                                                                           A) Has this ever happened?                                    B) Has this happened in the past 12 months? 
 
1. Has a partner ever slapped you or thrown 
something at you that could hurt you?  
1 = Yes 0 = No --> Skip to next question  
REF --> Skip to next question  
 
1 = Yes  
0 = No  
  
2. Has a partner ever pushed you or shoved you?  1 = Yes 0 = No --> Skip to next question  
REF --> Skip to next question  
 
1 = Yes  
0 = No  
 
3. Has a partner ever hit you with their fist or with 
something else that could hurt?  
1 = Yes 0 = No --> Skip to next question  
REF --> Skip to next question  
  
1 = Yes  
0 = No  
 
4. Has a partner ever kicked you, dragged you, or 
beaten you up?  
1 = Yes 0 = No --> Skip to next question  
REF --> Skip to next question  
  
1 = Yes  
0 = No  
 
5. Has a partner ever choked or burnt you on 
purpose?  
1 = Yes 0 = No --> Skip to next question  
REF --> Skip to next question  
 
1 = Yes  
0 = No  
 
6. Has a partner ever threatened to use or actually 
used a gun, knife or other weapon against you?  
1 = Yes 0 = No --> Skip to next question  
REF --> Skip to next question  
 
1 = Yes  










Interviewer script: We would like to ask you some sensitive questions about past sexual experiences. These questions are not meant to make you feel 
uncomfortable. We need to ask about these things so that we can get as much information as possible about the experiences of young people today. Remember 
that all of your answers are confidential. If there is a question that you really do not feel comfortable answering, please let us know and we can skip that 
question. We really appreciate you sharing as much information with us as possible. 
 
 A) Has this ever 
happened? 
B) Has this 
happened in the 
past 12 months?  
C) Was this done by a 
boyfriend or partner?  
D) Was this done by a 
family member?  
E) Was this done by someone 
else outside your family (not 
including a boyfriend or 
partner)?  
7. Has anyone ever 
physically forced 
you to have sexual 
intercourse when 
you did not want 
to?  
1 = Yes  
0 = No --> Skip to 
next question   
1 = Yes  
0 = No  
1 = Yes  
0 = No  
1 = Yes  
0 = No  
1 = Yes  
0 = No  
8. Have you ever 
had sexual 
intercourse that you 
did not want 
because you were 
afraid of what the 
other person might 
do?  
1 = Yes  
0 = No --> Skip to 
next question   
1 = Yes  
0 = No  
1 = Yes  
0 = No  
1 = Yes  
0 = No  
1 = Yes  

















Figure 4. Physical And Sexual IPV Questions Asked In The Year 1-3 And Post-Intervention HPTN 068 Surveys95,96 
 
INTIMATE PARTNER VIOLENCE-- from WHO  
 
Interviewer script: We would like to ask you some questions about violence within relationships. We will ask you about ways a partner may have hurt you. When 
we say “partner,” we mean your current boyfriend or partner or any other partner in your past. We’d like to know if any of the situations we describe have ever 
happened to you in your life.  
 
This section will ask you some questions related to physical and sexual violence and abuse. Because you are under 18 years old, if you decide to answer these 
questions and you report having experienced physical or sexual violence or abuse we will be obliged to find help for you per South African Department of Health 





Has a partner slapped you or thrown something at you that could hurt you in the past 12 months?  0 = No  




Has a partner pushed you or shoved you in the past 12 months?  0 = No  




Has a partner hit you with their fist or with something else that could hurt in the past 12 months?  0 = No  




Has a partner kicked you, dragged you, or beaten you up in the past 12 months?  0 = No  




Has a partner choked or burnt you on purpose in the past 12 months?   0 = No  




Has a partner threatened to use or actually used a gun, knife or other weapon against you in the past 12 months?  0 = No  










Interviewer script: We would like to ask you some sensitive questions about past sexual experiences. These questions are not meant to make you feel 
uncomfortable. We need to ask about these things so that we can get as much information as possible about the experiences of young people today. Remember 
that all of your answers are confidential. If there is a question that you really do not feel comfortable answering, please let us know and we can skip that 
question. We really appreciate you sharing as much information with us as possible. 
 
 A) Has this happened in 
the past 12 months? 
B) Was this done by a 
boyfriend or partner? 
C) Was this done by a family 
member? 
D) Was this done by someone 
else outside your family (not 





Has anyone ever physically 
forced you to have sexual 
intercourse when you did 
not want to?  
0 = No  
1 = Yes  
 
0 = No  
1 = Yes  
2 = Inconsistent  
3 = Missing  
 
0 = No  
1 = Yes  
2 = Inconsistent  
3 = Missing  
 
0 = No  
1 = Yes  
2 = Inconsistent  





Have you ever had sexual 
intercourse that you did 
not want because you 
were afraid of what the 
other person might do?  
0 = No  
1 = Yes  
0 = No  
1 = Yes  
2 = Inconsistent  
3 = Missing  
 
0 = No  
1 = Yes  
2 = Inconsistent  
3 = Missing  
 
0 = No  
1 = Yes  
2 = Inconsistent  















Table 1. Minor And Severe Physical IPV Classifications 
 Last 12 Months Lifetime (Ever) 
Minor Has a partner slapped you or thrown something at you that 
could hurt you in the past 12 months?  
1. Has a partner ever slapped you or thrown something at you 
that could hurt you?  
Minor Has a partner pushed you or shoved you in the past 12 
months?  
2. Has a partner ever pushed you or shoved you?  
Severe Has a partner hit you with their fist or with something else 
that could hurt in the past 12 months?  
3. Has a partner ever hit you with their fist or with something 
else that could hurt?  
Severe Has a partner kicked you, dragged you, or beaten you up in 
the past 12 months?  
4. Has a partner ever kicked you, dragged you, or beaten you 
up?  
Severe Has a partner choked or burnt you on purpose in the past 12 
months?   
5. Has a partner ever choked or burnt you on purpose?  
Severe Has a partner threatened to use or actually used a gun, knife 
or other weapon against you in the past 12 months?  
6. Has a partner ever threatened to use or actually used a gun, 














Table 2. IPV Analytic Groupings 
Constructed variables 
(below) 
Last 12 Months 
Physical Violence  
(Questions available 
for main trial 
baseline and years 1-
3, post-intervention 
visit) 
Last 12 Months  
Sexual Violence 
(Forced sex question 










(Questions available  




Any physical IPV Yes to at least one of 
the six physical IPV 
questions 
Not applicable Yes to at least one of 
the six physical IPV 
questions 
Not applicable 
Any minor physical IPV 
 
Yes to at least one of 
the two designated 
physical IPV questions 
Not applicable Yes to at least one of 
the two designated 
physical IPV questions 
Not applicable 
Any severe physical IPV 
 
Yes to at least one of 
the four designated 
physical IPV questions 
Not applicable Yes to at least one of 
the four designated 
physical IPV questions 
Not applicable 
Any sexual IPV Not applicable Yes to the forced sex 
sexual violence  
question 
Not applicable Yes to the forced sex 
sexual violence 
question 
Any IPV  
 
Yes to at least one of the six physical IPV 
questions and/or the forced sex sexual IPV 
question 
Yes to at least one of the six physical IPV 





























*For simplicity and ease of reading, this example directed acyclic graph does not take into account the time-varying nature of the exposure or any confounders. It 




CHAPTER 4: RESULTS AIM 1 
Introduction 
Adolescence is a period of growth between the ages of 10 and 19 involving physical, 
emotional, and social change97. Many adolescents enter romantic relationships98,99 and 
experience sexual debut54,100,101 during this time. It is within the context of these romantic 
interactions, whether involving sex or not, that intimate partner violence (IPV) can begin102,103. 
IPV is any form of physical, emotional, or sexual violence that occurs between two individuals 
who are or who have been in a romantic relationship104.  
Little is known about longitudinal patterns of IPV risk among adolescent girls in South 
Africa, though IPV is prevalent. The most recent national data (2008) among female high school 
students (8th-11th grade) suggest a period prevalence of physical IPV (PIPV) in the last six 
months of 14%41, with similar or higher estimates reported from school-based studies among 8th 
grade girls in Pretoria City area43 and Cape Town44. Factors associated in cross-sectional 
analyses with experience of PIPV include use of alcohol44, showing support for less gender 
equitable norms44, and use of negative conflict-resolution methods with a partner (such as an 
angry text message)44. They also include feeling less safe at school42 and perpetration of PIPV 
against a male partner (potentially reciprocal IPV)42.  
While these findings suggest some clues for intervention, their cross-sectional nature 
hinders understanding of PIPV predictors and the patterns by which PIPV unfolds over time. In 
this paper, we examine four-year, temporal trajectories of PIPV risk among adolescent girls in 
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grades 8 and 9 in rural, Northeastern South Africa. We also assess demographic, behavioral, and 
structural factors correlated with these trajectories. 
Methods 
Study Data And Cohort Formation 
We performed secondary analysis on data from HPTN 068, a randomized controlled trial 
(RCT) conducted within the Medical Research Council/Wits-Rural Public Health and Health 
Transitions Research Unit (Agincourt), Mpumalanga, South Africa. HPTN 068 examined 
whether girls aged 13-20 years who received a monthly cash transfer conditional on school 
attendance had fewer incident HIV infections than those not randomized to the intervention22,21. 
Enrollment occurred in 2011-2012, and participants completed annual follow-up visits until they 
graduated or completed the third annual follow-up visit, whichever was first (a total of four 
possible visits). At each visit, girls completed an ACASI91/CAPI survey, answering questions on 
demographic, behavioral, and structural factors, including experience of PIPV. To be eligible for 
our trajectory analysis, participants needed to enroll in HPTN 068 in 2011, be in 8th or 9th grade 
at enrollment, and have the necessary PIPV data (as defined below) at ≥3 visits.  
Measurement 
Outcome Definition  
Our outcome of interest was “any physical IPV” in the last 12 months, coded 
dichotomously (yes/no) on the basis of answers to six PIPV questions at each visit105. Questions 
were taken from the World Health Organization’s Multi-country Study on Women’s Health and 
Domestic Violence against Women Questionnaire84. These questions separately assessed being 
slapped or having something thrown which could hurt; being pushed or shoved; being hit with a 
fist or with something else which could hurt; being kicked, dragged, or beaten up; being choked 
or burned; or ever being threatened with or having had a partner who actually used a gun, knife, 
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or other weapon. A yes response to any of the six questions was coded as having experienced 
“any PIPV” for that visit.  
Correlates 
Thirteen variables assessed at baseline were considered as potential correlates of PIPV 
trajectories based on substantive knowledge and prior literature. These included demographic,  
behavioral, and structural factors such as the respondent’s age, borrowing money from a friend 
or someone outside of the household to get by in the last 12 months, routine consumption of 
alcohol (yes/no), experience of lifetime sexual violence prior to the start of the HPTN 068 study 
(from a partner, family member, or someone who was not a partner or family member), and her 
personal gender norms views as measured through the Gender Equitable Men’s Scale 
(GEMS)105. The GEMS Scale was constructed from 13 questions involving norms specific to 
household chores and daily life, reproductive health and disease prevention, and sexual 
relationship domains. Girls could answer, “agree a lot”, “somewhat agree”, or “do not agree” to 
each of the 13 questions. The final score for the gender norms variable could range from 0-13 
(with 13 representing the most gender equitable norms).  
We also considered factors related to a girl’s partnerships and sexual activity such as 
whether she had ever had vaginal or anal sex, whether she had experienced unprotected sex in 
the prior 3 months, and whether she had experienced transactional sex (receipt of money or gifts) 
with one or more of her up to three most recent sexual partners. Additional factors related to her 
partnerships and sexual activity included whether she had concurrent partnerships during any of 
her three most recent sexual partnerships, her number of sexual partners in the last 12 months, 
whether any of her three most recent sexual partners or a non-sexual partner was five or more 
years older than she was, and her HIV status as of baseline in the HPTN 068 trial. Girls who 
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tested positive at baseline were still followed over time, but were excluded from trial paper HIV 
incidence analyses. 
Finally, we considered whether a girl was in the intervention arm of the HPTN 068 
study22,21. Intervention girls and a parent/guardian received a Conditional Cash Transfer (CCT) 
of ~ $30 USD a month. The cash transfer was conditional on >=80% school attendance. 
Ethics 
Institutional Review Board approvals were obtained from the University of North 
Carolina at Chapel Hill and the University of the Witwatersrand in South Africa. Assent and/or 
consent was obtained from the girl and her participating parent/guardian. Girls who reported 
PIPV or other abuse during the study were offered support through local social workers.  
Analysis 
Identification Of Trajectory Groups 
We used group-based trajectory modeling (GBTM), a type of finite mixture modeling, to 
identify latent groups of girls with similar patterns of PIPV over time. This approach uses 
flexible polynomial functions fitted to the outcome of interest over time and allows prediction of 
each participant’s probability of membership in each identified “trajectory group,” as well as 
estimation of the overall proportions of participants in each group20. 
To identify the optimal number of trajectory groups for describing the longitudinal 
experiences of girls in our study population, we compared models specifying one, two, three, 
four, and five trajectory groups, using the Bayesian Information Criterion (BIC) and the 
maximum posterior probabilities of group membership to select the model providing the best 
description of PIPV patterns in our study20. We conducted all group-based trajectory modeling 
with PROC TRAJ88,89, specifying a logit distribution and binomial link function in each model to 
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reflect the dichotomous nature of the outcome106. We ran models with flat, linear, and quadratic 
polynomials, but did not consider cubic polynomials to avoid over-fitting.   
Correlates Of Group Membership 
To summarize baseline characteristics of AGYW belonging to each trajectory group, we 
assigned each girl to the group for which she had the maximum posterior probability of 
membership, and then conducted descriptive analyses of demographic, behavioral, and structural 
variables within each group.  
To identify baseline correlates of trajectory group membership, we first constructed 
logistic regression models with the assigned trajectory group as the outcome, starting with a full 
model containing as predictor variables the thirteen potential correlates described under 
“Measurement” above. After checking for collinearity (and finding none), we conducted 
backward selection87 with α = 0.2 to arrive at a final logistic regression model.  To ensure that 
correlate coefficient estimates and corresponding confidence intervals (CIs) properly accounted 
for the probabilities of membership in each group and covariance between parameter estimates, 
we then incorporated the predictor variables from the final logistic regression model into the 
best-fitting correlate-free trajectory model to estimate adjusted odds ratios (aORs) and 95% CIs 
for each correlate.  We used SAS software v9.4107 in all analyses. 
Results 
There were 2533 girls enrolled in HPTN 068, 984 of whom were 8th or 9th grade girls 
enrolling in 2011. Of those 984 girls, 907 (92%) had data at three or four time points and were 
thus eligible for analysis. Baseline frequencies of our PIPV correlates of interest for the 907 girls 
closely resembled those for the full group of 984 girls (results not shown).   
The median age at baseline in our study population was 14 years, with an interquartile 
range of 14-15 years and range of 13-20 years (Table 1). Approximately 15% of the cohort had 
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ever been sexually active (vaginal and/or anal intercourse) and 9.6% reported past experience of 
sexual violence by a partner, family member, or other person outside the family. The median 
score for gender equitable norms was 4.0, with an interquartile range of 2-6 and range of 0-13. 
Trajectories 
A two-group trajectory model provided the best description of PIPV patterns in the study 
population. In this model, an estimated 52.8% of the girls exhibited a “higher risk” IPV pattern, 
with a predicted probability of PIPV in the last 12 months of 13.5% (95% CI: 9.7, 17.3) at 
baseline, 34.7% (95% CI: 23.9, 45.4) at year 1, 41.1% (95% CI: 29.1, 53.1) at year 2, and 26.2% 
(95% CI: 19.2, 33.2) at year 3. A “lower risk” group, representing an estimated 47.2% of the 
girls, had predicted past-year PIPV probabilities of 2.3% (95% CI: 0.0, 8.0) at baseline, 3.8% 
(95% CI: 0.0, 10.6) at year 1, 6.3% (95% CI: 0.0, 13.3) at year 2, and 10.3% (95% CI: 3.2, 17.4) 
at year 3 (Figure 1). The average posterior probabilities of membership in the higher and lower-
risk groups among girls assigned to each group were 0.80 and 0.73, respectively, indicating 
model adequacy in reflecting PIPV trajectories106.  
Baseline Characteristics Of Girls In The Trajectory Groups, Correlates Of Higher Group 
Membership 
Girls assigned to the higher risk group on the basis of the maximum posterior probability 
of membership were more likely than those assigned to the lower risk group to have reported at 
baseline that they had ever had vaginal or anal sex, borrowed money in the past 12 months from 
a friend or someone outside the home to get by, and experienced sexual violence in the past 
(Table 1). Additionally, girls in the higher risk group were more likely to have reported 
concurrent partnerships during any of their three most recent sexual partners and to have any of 
their three most recent sexual partners or a non-sexual partner be five or more years older. 
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In our multivariable trajectory model including baseline correlate values, higher risk (vs. 
lower risk) group membership was associated with ever having had vaginal or anal sex (aOR: 
4.42, 95% CI: 1.56, 12.57), borrowing money in the last 12 months (aOR: 1.95, 95% CI: 1.01, 
3.79), and older age (aOR per one-year age increase: 1.39, 95% CI: 1.11, 1.73). Factors that were 
inversely associated with higher-risk group membership were also identified and included 
support for more equitable gender norms (aOR per one unit increase: 0.89, 95% CI: 0.81, 0.97) 
and being in the HPTN 068 intervention arm (aOR: 0.29, 95% CI: 0.17, 0.51) (see Table 2). 
Discussion 
In this analysis of PIPV among adolescent girls in rural, northeast South Africa, we 
identified two distinct patterns across time, with one group experiencing a consistently higher 
risk of physical IPV than the other. For the higher-risk group, representing 52.8% of the sample, 
we saw the experience of PIPV rise rapidly from baseline when girls were a median age of 15 
years old, peak around year 2 of the study, when the median age would have been 17, and then 
decline slightly again by year 3, when the median age would have been 18. This differed from 
the lower-risk group, representing 47.2% of the sample, in which PIPV risk stayed low from 
baseline (median age 14) through year 2 and then slightly increased by year 3 (when the median 
age would have been 17).  
Though prior IPV victimization trajectory analyses from South Africa are not available 
for comparison, our findings are in some ways similar to those of a study31 of physical dating 
violence victimization among baseline 8th-10th grade girls in North Carolina, USA. In this  
study, researchers identified three PIPV victimization groups using growth mixture modeling: 
the high- and moderate-risk groups, comprising 3.4% and 7.8% of the cohort respectively, both 
began at elevated risk, peaked around grade 10, and declined by grade 12; and the third, lowest- 
risk group, representing 88.9% of the sample, exhibited little risk across time. We saw a similar 
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peak in our single higher-risk group, which was notably larger than both the high- and moderate-
risk groups combined in the North Carolina study. The rise in PIPV reporting at the last time 
point among our lower-risk group was also in contrast to the flat low-risk trajectory in the other 
study.  
Our results are also somewhat similar to a second study 60 that used latent class mixture 
modeling to explore physical dating violence victimization over 7 years among girls in Georgia, 
USA, who were in 6th grade at the start of the study. As in our study, the Georgia study 
identified two groups for PIPV victimization: a higher-risk group and a lower-risk group. PIPV 
risk in the higher-risk group, comprising 29.3% of their sample, began low (37%) and then 
increased monotonically across time (to 66% at 7 years), contrasting with our study, which saw a 
quadratic shape of victimization among our higher-risk group. Their lower-risk group, 
comprising 70.7% of their sample, maintained low PIPV risk (7%) across the years, while our 
lower-risk group saw slightly increasing risk at the final time point.  
Correlates 
We identified a number of strong correlates of higher-risk group membership. Ever 
having had vaginal or anal sex at baseline, a variable indicating exposure to sexual partners, was 
the strongest correlate of higher-risk group membership in our data. Older age at baseline was 
also associated with higher-risk group membership, consistent with the general increase in PIPV 
reporting over time in both groups. Additionally, we saw that borrowing money from a friend or 
someone outside the household to get by in the last 12 months was associated with membership 
in the higher-risk group, possibly consistent with lower socioeconomic status and/or potential 
financial dependency on abusive, male partners.  
Being in the HPTN 068 Intervention Arm, as well as having more gender equitable 
norms, were inversely associated with higher-risk PIPV group membership in our study. This 
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former finding is not surprising given the primary outcomes paper for the HPTN 068 Trial also 
found that the risk of PIPV was much lower among girls receiving the cash transfer intervention 
than those who did not receive it22. The inverse association between higher-risk group 
membership and more equitable gender norms also aligns with prior studies43,108 in which less 
equitable norms were associated with the experience of different forms of IPV.  
Intervention Implications 
Our findings suggest that interventions initiated in late childhood or middle school that 
focus on healthy relationships and sex, ways to earn money, and gender equity, could reduce the 
proportion of girls following a “high-risk” PIPV trajectory. Existing age-appropriate effective 
programs, such as Safe Dates109, should be considered for adaptation and tested among 
adolescents in South Africa. Safe Dates is a school-based program that has been tested in a 
randomized controlled trial among 8th and 9th grade girls and boys in North Carolina, USA. It has 
been shown to be effective in reducing moderate physical dating violence victimization and 
perpetration, through shifting gender role norms, dating violence norms, and making students 
aware of community services. The effective, school-based “Fourth R: Skills for Youth 
Relationships”110 intervention, which has been shown to decrease physical dating violence 
perpetration among 14-15 year olds in Ontario, Canada, especially boys, could also be 
considered for adaptation and testing.  Finally, Stepping Stones30, a program that uses peer 
groups to discuss topics such as sexual relationships and gender-based violence, as well as to 
encourage communication skills, could be adapted to a younger age group and could be assessed 
among girls and boys in late childhood or middle school. Stepping Stones was tested and shown 




We note that with a maximum of four data points, we may have been limited in our 
ability to discern more complex longitudinal patterns (if such patterns existed) beyond the two 
trajectory groups we identified. Additionally, our study population was drawn from an RCT of 
girls who were attending school, and the generalizability of our results to populations outside of 
this school-based RCT is uncertain. Finally, IPV is a sensitive topic and may have been 
underreported90, although use of ACASI in our study may have limited the extent of this 
potential bias. 
Conclusion 
In this first study of longitudinal IPV trajectories among adolescent girls in South Africa, 
we identified two latent clusters of PIPV experienced across time, with approximately one-half 
of the girls at consistently higher risk than the other half. Effective interventions among primary 
and middle school children that encourage healthy relationships and sex, equitable gender norms, 
and safe ways to earn money, could reduce the experience of PIPV in this setting. Structural 
changes, as well as government and community support, may enhance the success of such 







Table 3. Baseline Characteristics Of Adolescent Girls In The Trajectory Analysis Cohort 
 Cohort  Lower-risk group* Higher-risk group* 
 n=907 % n=463 % n=444 % 
Age in years 
(Median, IQR, Range) 
 
14 










Gender equitable norms 













Experienced past  
sexual violence† 
86 9.6 32 7.0 54 12.4 
 
 
Consumed alcohol  76 8.4 34 7.4 42 9.5 
 
Borrowed money in the  
past 12 months from a friend  
or someone outside the home 
 
181 20.1 76 16.5 105 23.8 
HPTN 068  Intervention Arm 469 51.7 279 60.3 190 42.8 
 
Ever had vaginal  
or anal sex 
136 15.0 41 8.9 95 21.4 
 
 
Number of sex partners in 
the last 12 months 














Had concurrent sex partners‡ 
 
50 5.5 10 2.2 40 9.1 
 
Had transactional sex§ 16 1.8 2 0.4 14 3.2 
 
Had unprotected sex in the 
prior 3 months  
30 3.3 9 2.0 21 4.8 
 
 
Partner 5 years or older  
(sexual or non-sexual)‖ 
29 3.3 8 1.8 21 4.8 
 
 
HIV status + 27 3.0 11 2.4 16 3.6 
*Assigned according to each girl’s maximum posterior probability of group membership. †Experienced past sexual violence by 
at least one of the following: a partner, family member, or other person outside the family (not including a boyfriend or partner)  
‡During the time of one or more of her 3 most recent sexual partners §Sex which involved receipt of money or gifts, with one or 





Figure 6. Physical IPV (PIPV) Trajectories Among Adolescent Girls In The Medical 
Research Council/Wits University - Agincourt HIV And Socio-Demographic Surveillance 
Site, South Africa, 2011 - 2014, HPTN 068. Points are observed proportions of girls reporting PIPV 
in the prior 12 months according to assigned trajectory group (with assignment based on the maximum 
posterior probability of membership from the best-fitting group-based trajectory model). Curves are 





Table 4. Adjusted Odds Ratios And 95% CIs For Baseline Variables Correlated With 
Membership In The Higher-Risk Trajectory Group*, 2011 - 2014, HPTN 068 
 Odds Ratio 95% Confidence Interval 
Older age in years 
 
1.39 1.11, 1.73 
 
More equitable gender norms† 
 
0.89 0.81, 0.97 
 
Experienced past  
sexual violence‡ 
 
2.74 0.88, 8.50 
 
 
Borrowed money in the past 12 
months from a friend or 
someone outside the home 
 




HPTN 068 Intervention Arm§ 
 
0.29 0.17, 0.51 
 
Ever had vaginal or anal sex 
 
4.42 1.56, 12.57 
 
*Referent Group is lower-risk trajectory group †The total score for gender equitable norms can range from 0 through 13, with 13 
being the highest score. A higher score represents a girl’s endorsement of more equitable gender norms, and the aOR corresponds 
to a one-unit increase. ‡Experienced past lifetime sexual violence by at least one of the following: a partner, family member, or 
other person outside the family (not including a boyfriend or partner) § HPTN 068 intervention arm received a cash transfer 
equivalent to ~$30USD a month; a girl and her parent or guardian received the intervention if she attended >=80% of school a 
month during the HPTN 068 study. 
 





CHAPTER 5: RESULTS AIM 2 
Introduction 
Despite efforts to reduce new HIV infections globally, 1.8 million incident HIV 
infections were estimated to have occurred in 2017111. Approximately 800,000 of these new 
infections occurred in Southern and Eastern Africa111, with South Africa contributing 
disproportionately to the epidemic in that region (2015 estimate)4. Adolescent girls and young 
women (AGYW) aged 15-24 were among those at highest risk for infection in the country, 
accounting for an estimated 105,000 incident infections in 2016112.   
Intimate partner violence (IPV)104, defined as emotional, physical, or sexual violence 
occurring between current or past romantic or sexual partners, has been suggested as a factor that 
increases risk of HIV infection among women9. However, the collective body of evidence on the 
relationship between IPV and HIV acquisition has not been absolute; cross-sectional11, 13, 113,16,17 
and longitudinal studies9,10,14,15 among women have drawn mixed conclusions about the 
relationship between IPV and both HIV prevalence and incidence. Variation across studies in the 
forms of IPV measured9,14,15, time periods assessed (recent13,10 vs. past9 experience of IPV), 
partnership types considered113, 17, 10, populations examined113,16,14 , and analytical techniques 
used9,16, have hindered cross-study comparison and interpretation. 
Mechanistically, a relationship between IPV and incident HIV is plausible. Dunkle and 
Decker have proposed a conceptual framework18 describing how gender-based violence (GBV) 
may increase HIV risk. They suggest an indirect path related to increased male HIV 
prevalence113 and decreased female ability to negotiate condoms or refuse sex in partnerships 
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with male IPV perpetrators. They also suggest a direct path through which HIV acquisition could 
result from forced sex by a male partner living with HIV18.   
Improved understanding of the relationship between IPV and HIV incidence among 
AGYW in particular is needed, as adolescence and young adulthood is a time when many 
individuals are forming their first romantic relationships and sexual partnerships, and HIV 
incidence is elevated in this group, especially in high HIV prevalence settings114. To date, there 
has been only one longitudinal study9 sizable enough to detect an effect of IPV on incident HIV 
among AGYW. This study, which used data from 2002 through 2006, found increased HIV 
incidence over two years among those women reporting lifetime two or more episodes of 
physical or sexual IPV, as compared to those reporting one or no episodes [adjusted incident rate 
ratio (aIRR): 1.51 (95% CI: 1.04, 2.21)]. 
In this study, we seek to add to the evidence base around IPV and HIV among AGYW 
through longitudinal analysis of IPV and incident HIV among AGYW aged 13-20 years in rural 
South Africa.  
Methods 
Study Population, Data, Procedures 
Data for these analyses came from the phase 3 HPTN 068 randomized controlled trial in 
northeastern South Africa. HPTN 068 assessed whether a cash transfer of approximately 30 USD 
a month, conditional on 80% school attendance, would decrease HIV incidence among AGYW 
in high school. As described in greater detail elsewhere21,22, AGYW were eligible for the study if 
they were aged 13-20 years and in grades 8-11 at designated schools in the Agincourt Health and 





Enrolled AGYW could participate in a maximum of six study visits conducted between  
2011 and 2017. These visits included up to four main trial visits, a graduation visit, and a post-
intervention visit. All girls participated in the 2011/2012 baseline/enrollment visit and were 
followed until they had graduated from high school or had a third annual visit. Post-intervention 
study visits occurred approximately 1-1.5 years after the final main study visit.  
Girls were included in our analytic sample if they were HIV-negative at the baseline visit 
and had at least one follow-up visit. We did not limit our analysis to those who were sexually 
active at baseline for greater generalizability. 
Exposures, Covariates, Outcome, Person-time 
Exposures 
Behavioral, structural, and demographic data were collected at all study visits, excluding 
the graduation visit, through use of audio computer assisted self-interview (ACASI) surveys91. 
The main exposure, intimate partner violence (IPV), was measured through questions from the 
World Health Organization’s Multi-Country Study on Women’s Health and Domestic Violence 
against Women Questionnaire84. Six physical violence questions and two sexual violence 
questions were used. Physical violence questions asked an AGYW about having a partner:  
1) slap or throw something at her that could hurt her; 2) push or shove her; 3) hit her with a fist 
or something else that could hurt her; 4) kick, drag, or beat her up; 5) choke or burn her on 
purpose; or 6) threaten to use or actually use a gun, knife or other weapon against her. Sexual 
violence questions asked about having sex that was forced or about sex that was a result of fear 
of what the partner might do. Questions about lifetime (ever) experience of each type of IPV 
were asked only at baseline; questions about the experience of each type of IPV in the past year 
were asked at each visit other than the graduation visit. 
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Using the physical and sexual IPV data, we constructed 10 IPV variables for our 
analyses: six physical IPV variables, two sexual IPV variables, and two “any IPV” variables. 
More specifically, we constructed three physical IPV variables (any physical IPV, any minor 
physical IPV, and any severe physical IPV) for both the lifetime (at baseline) and past-year (at 
each visit) timeframes. An affirmative response to any one of the six physical IPV questions 
above was coded as a yes to any physical IPV. An affirmative response by an AGYW to physical 
IPV question 1 or 2 (see above) was coded as a yes to any minor physical IPV10. An affirmative 
response by an AGYW to any of the physical IPV questions 3-6 was coded as yes to any severe 
physical IPV10. 
We constructed one lifetime sexual IPV variable and one pertaining to sexual IPV in the 
past year using questions for forced sex by a partner; we did not include the additional questions 
about having sex out of fear of what a partner might do in the past year because of data 
collection issues. The past-year sexual IPV variable could only be analyzed from year 1 onward 
because of additional data collection issues. 
Finally, we constructed two any IPV variables, one pertaining to lifetime experience of 
any IPV and one pertaining to past-year experience of any IPV. Both were constructed from at 
least one yes response to the physical or sexual IPV questions described above. Lifetime 
experience of any IPV was assessed only at baseline, and measures of past-year any IPV began 







On the basis of prior studies showing that childhood or adolescent sexual abuse 
(perpetrator not defined) modifies the effect of IPV on HIV incidence10, we treated lifetime 
experience of sexual violence by a family member (measured at baseline) as a potential effect 
measure modifier of the lifetime IPV – incident HIV relationship in our analyses. 
 We also considered potential confounders of the IPV - incident HIV relationships through 
use of directed acyclic graphs (DAGs)93. After determining that none of the potential 
confounders included in the DAGs were highly collinear, we adjusted for those items identified 
in minimally sufficient sets. For lifetime IPV models, these variables were assessed at baseline 
and included having repeated a school grade, living in a village that received a gender norms 
intervention115,92, arm of the HPTN 068 study, routine alcohol use, having any of the three most 
recent partners (non-sexual or sexual) be five or more years older, number of sexual partners in 
the past 12 months, having transactional sex (receipt of money or gifts for sex) with any of the 
three most recent sexual partners, borrowing money from someone outside the home in the last 
12 months, age, and an AGYW’s support for equitable gender norms as measured through the 
Gender Equitable Men’s Scale (GEMS). Thirteen questions were used to construct the GEMS 
variable and focused on household chores and daily life, sexual relationships, and reproductive 
health. GEMS scores could range from 0 through 13, with a score of 13 indicating the highest 
support of equitable gender norms. 
 The past-year IPV models included all of the same variables, except some were time-
fixed confounders and the remaining varied over time based on follow-up assessments. Those 
that were time-fixed confounders, and were measured at baseline only, were whether the AGYW 
had ever repeated a grade in school, whether an AGYW’s village received the Community 
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Mobilization Study Gender Norms Intervention115,92, 068 study arm, GEMS score, and lifetime 
family sexual violence status.  
There was minimal missing data for the effect measure modifier and for the confounder 
variables. 
Outcome  
HIV testing was conducted at all visits until a girl was confirmed HIV positive or until 
she remained seronegative at the post-intervention visit. To assess a girl’s HIV status22, her blood 
was drawn and the Determine HIV-1/2 test (Alere Medical Co, Matsudo-shi, Chiba, Japan) and 
the US Food and Drug Administration (FDA)-cleared Uni-gold Recombigen HIV test (Trinity 
Biotech, Bray, County Wicklow, Ireland), were run. If at least one of these rapid tests was 
positive, the GS HIV-1 western blot assay (Bio-Rad Laboratories Inc, Redmond, WA, USA) was 
carried out. A positive or indeterminate result led to another blood draw and second Western 
blot, both occurring within two weeks of the initial Western Blot. If a girl had two positive 
Western blots, she was considered HIV positive. Results were confirmed by the HPTN 
Laboratory Center at Johns Hopkins University. The HIV test date at each visit was recorded.  
Person-time 
For all girls becoming HIV-seropositive, we assigned an HIV infection date as the 
midpoint between the first test date at which she was observed to be seropositive and the 
immediately prior test date to that visit, where she was seronegative. To assess the potential 
impact of any misclassification of HIV-uninfected person-time using this midpoint approach, we 
ran two sets of sensitivity analyses in which we assigned an HIV infection date before and after 
this midpoint. In the sensitivity analysis where the infection date was assumed to be prior to the 
midpoint, we used the earlier (HIV-negative) test date as the infection date; in the sensitivity 
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analyses where HIV infection was assumed to occur after the midpoint, we used the test date at 
which the AGYW was first observed to be seropositive as the infection date. 
In lifetime IPV models that examined the association between only baseline IPV reports 
and subsequent HIV incidence, AGYW were followed until either their assigned date of HIV 
infection or their final HIV-negative test date. In other words, the person-time offset in the 
lifetime IPV analyses was the time between baseline and estimated HIV infection date for 
AGYW who acquired HIV, and the time between baseline and the final HIV-negative test date in 
those remaining uninfected. In the generalized estimating equation analyses of past-year IPV and 
subsequent-year HIV incidence, HIV status as recorded at each annual visit was used for 
calculating incidence odds ratios (ORs) in a given interval. 
There were 27 seroconverting AGYW with one or more missing test dates prior to the 
visit where they seroconverted. In these instances, we assigned HIV test dates corresponding to 
the median test date for each study visit. We then assigned an HIV infection date as the midpoint 
between the first test date at which she was observed to be seropositive and the immediately 
prior test date to that visit. We ran sensitivity analyses as further described above. If an AGYW 
who remained HIV-negative at the end of follow-up was missing any HIV test dates, we 
assigned HIV test dates corresponding to the median test date for each study visit. 
Analyses 
We described the baseline behavioral, structural, and demographic characteristics of the 
AGYW in our analytic sample, both overall and stratified by experience of lifetime any IPV. 
Next, we ran multivariable Poisson regression models with an offset of person-time to estimate 
incidence rate ratios (IRRs) for lifetime IPV at baseline and HIV incidence over follow-up. 
Additionally, we used generalized estimating equations to calculate ORs for past-year IPV and 
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HIV acquisition over the subsequent 12 months, using a binomial distribution, logit link, and 
exchangeable correlation matrix10,. We considered both lifetime and past-year IPV associations 
with incident HIV given we hypothesized HIV risk may differ dependent on when IPV is 
experienced by an AGYW. 
For models involving past-year IPV, both time-varying confounders and time-fixed 
confounders were included. For time-varying past-year IPV and time-varying confounders, we 
carried forward the prior visit’s values to the graduation visit. Confounders were lagged to 
precede the exposure, and the exposure was lagged to precede the outcome.  
We assessed whether lifetime experience of past sexual violence by a family member as 
of baseline modified the relationship between all forms of lifetime IPV and incident HIV by 
qualitatively assessing stratum-specific estimates and their precision. 
Ethics 
The University of North Carolina at Chapel Hill (UNC) and the University of the 
Witwatersrand in South Africa provided Institutional Review Board (IRB) approvals for the 
HPTN 068 Study, and the UNC IRB provided approval for these secondary analyses. Each 
AGYW and her parent or guardian provided assent or consent to participate. 
Results 
Of the 2533 AGYW enrolling in HPTN 068, 2366 met our analytic cohort eligibility 
criteria and were included in the analyses. Included AGYW were a median age of 15 (IQR: 14, 
17) at the baseline visit (Table 5). Around one-fourth of the analytic cohort reported ever having 
had vaginal or anal sex at baseline, and around 20% of the cohort had experienced any lifetime 
IPV at baseline. Of those who reported ever being sexually active as of baseline, 37.0% reported 
any lifetime IPV. Among the 2366 AGYW, the median number of sex partners in the last 12 
months was 0 (IQR: 0, 1), and among those reporting any lifetime IPV, the median number was 
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1 (IQR: 0, 1). Approximately one-third of the 2366 had repeated a grade in school and one-fifth 
had borrowed money from a friend or someone outside the home in the last 12 months to get by. 
In unadjusted analyses, HIV incidence over follow-up was elevated among those 
reporting any lifetime physical IPV (IRR: 1.72; 95% CI: 1.25-2.36), any lifetime sexual IPV 
(IRR: 2.41; 95% CI: 1.38-4.23), or any lifetime (physical or sexual) IPV (IRR: 1.83; 95% CI: 
1.34, 2.49) at baseline (Table 6). These unadjusted associations held for both lifetime minor and 
severe physical IPV reported at baseline: IRRs were 1.82 (95% CI: 1.32, 2.52) and 1.69 (95% 
CI: 1.09, 2.60), respectively. When these models were adjusted for baseline confounders, aIRRs 
for lifetime physical IPV, any lifetime sexual IPV, and any lifetime IPV remained elevated, 
though somewhat attenuated. These estimates were as follows: any lifetime physical IPV: aIRR: 
1.32 (95% CI: 0.93, 1.87), any lifetime sexual IPV: aIRR: 1.87, (95% CI: 1.05, 3.33), and any 
lifetime IPV: aIRR: 1.41 (95% CI: 1.00, 1.99). Any lifetime minor physical IPV: aIRR: 1.42 
(95% CI: 0.99, 2.03) and any lifetime severe physical IPV: aIRR: 1.25 (95% CI: 0.79, 1.97) also 
saw elevated, yet reduced effects, after controlling for confounders. 
In sensitivity analyses where we assigned HIV infection dates before and after the 
midpoint between HIV-negative and HIV-positive test results, both unadjusted and adjusted 
estimates changed only slightly (see Tables 8 and 9). 
Point estimates for unadjusted ORs corresponding to past-year physical IPV and past-
year any IPV were also elevated, but to a lesser extent (Table 7). Unadjusted ORs for the 
association between incident HIV and past-year any physical IPV, past-year any minor physical 
IPV, past-year any severe physical IPV, and past-year any IPV were 1.37 (95% CI: 0.99, 1.90), 
1.34 (95% CI: 0.96, 1.87), 1.44 (95% CI: 0.96, 2.14), and 1.11 (95% CI: 0.76, 1.63), 
respectively. The unadjusted OR for any sexual IPV in the last 12 months was 0.68 (95% CI: 
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0.17, 2.77), suggesting a considerably different, but very imprecisely estimated, relationship with 
incident HIV. After adjustment for time-fixed and time-varying confounders, the magnitude of 
effect estimates decreased considerably for all forms of past-year IPV, approaching the null for 
all types of IPV except sexual IPV. 
Lifetime experience of past sexual violence by a family member as of baseline modified 
the relationship between all forms of lifetime IPV and incident HIV, except for any lifetime 
physical IPV. Most stratum-specific IRRs among AGYW who reported lifetime experience of 
past sexual violence by a family member were more elevated as compared to those who had not 
experienced family sexual violence, though these estimates were not very precise (see Table 10). 
Discussion 
In this study of IPV and incident HIV among AGYW aged 13-20 years old and attending 
high school in rural, northeastern South Africa, we found that all forms of lifetime IPV reported 
at baseline were associated with subsequent HIV acquisition. This association was especially 
strong for lifetime experience of sexual IPV. In contrast, while unadjusted analyses of time-
varying, past-year IPV measures revealed associations with incident HIV, adjustment for 
confounders resulted in near-null associations for all forms of IPV, except sexual IPV, which 
appeared on the basis of point estimates to have a protective, but very imprecisely estimated, 
effect against HIV acquisition. 
Any Lifetime And Past-Year Sexual IPV 
Approximately 70 girls in our analytic cohort, or 3%, reported any lifetime experience of 
forced sex by a partner prior to the baseline study visit. Given that the median age for girls at 
baseline was 15, experiences of forced sex were occurring very early for some of these girls, 
potentially as early as their first sexual experience, consistent with prior reports of first sex as 
forced sex in South Africa116. The Life Course Theory117 suggests that timing of negative 
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experiences during a sensitive period in development, such as in adolescence, can have long-
term health effects. These aforementioned experiences of forced sex by a partner occurred 
among the AGYW in early and mid-adolescence, when many changes related to puberty118, brain 
development119, identity120, and relationships53 were occurring. Such negative experiences may 
have impacted their mental health, affecting their ability to engage in safe partner choices and 
related HIV risk behaviors across the years of the HPTN 068 study. A systematic review by 
Stockman et al found that experience of sexual IPV is associated with HIV risk behaviors in 
women121. It is these risk behaviors that may have placed the AGYW in our study at greater risk 
for acquiring HIV. 
In contrast, we did not see elevated HIV incidence among those experiencing past-year 
sexual IPV in this population of AGYW; in fact, past-year experience of sexual IPV appeared 
protective against acquisition of HIV. It may be that some AGYW who experienced more recent 
sexual IPV were empowered to either directly or inadvertently protect themselves from further 
sexual abuse, perhaps by choosing to break up with abusive, HIV positive partners. 
Empowerment could have potentially come through positive family or friend support, 
engagement in activities such as faith- or community-based organizations, or through specific 
peers at school that they were encountering as they aged. The mechanism behind potential 
protection against HIV associated with past-year sexual IPV should be explored in future 
research. 
Any Lifetime And Past-Year Physical IPV 
Prevalence of physical IPV is high in South Africa, including among adolescents41, 43,44. 
The observed high prevalence is likely due in part to the sexual division of power78, or the power 
differentials which exist between one sex as compared to the other in a society, including in 
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relationships. In South Africa, men have greater power than women in partnerships, with some 
exerting more control, at times, through physical force and emotional manipulation. 
In our study, we saw a high prevalence of any lifetime physical IPV, with approximately 
twenty percent of AGYW in the analytic cohort reporting any lifetime experience of physical 
IPV at baseline. It may be that as AGYW entered into first relationships and sexual partnerships 
prior to baseline, some partnered with men who exerted control over them, including physical 
violence. Some AGYW may have also chosen to engage with certain men for financial rewards, 
including money and gifts, who were also physically abusive. We saw that those reporting 
lifetime physical IPV at baseline were more likely to engage in HIV risk behaviors (data not 
shown) as compared to those who had not experienced this violence. This suggests that even as 
of baseline, some of the physically abused AGYW were already engaged in HIV risk behaviors, 
placing them at risk for acquiring HIV across the study period. 
We found only a weak association between past-year physical violence, including minor 
and severe forms of violence, and incident HIV, after controlling for confounders. This weak 
association, as compared to the stronger association seen above in lifetime experience of physical 
IPV at baseline, suggests that the mental health of the physically abused may be impacted over 
time, as compared to the shorter term, contributing to unhealthy engagement in HIV risk 
behaviors. 
How Findings From Our Study Compare With Other Longitudinal IPV – HIV Studies In 
Women 
Similar to our finding of elevated, adjusted HIV incidence rates among AGYW reporting 
any lifetime experience of IPV (sexual, physical, or either) at baseline, Jewkes et al9 found 
adjusted lifetime sexual or physical IPV associated with incident HIV among South African 
AGYW, aged 15-26, in the Eastern Cape, reporting an aIRR of 1.51 (95% CI: 1.04, 2.21). 
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Kouyoumdjian et al10 found similarly elevated, adjusted associations among women of a broader 
age range (15-49 years) in Rakai, Uganda, reporting aIRRs of 1.58 (1.23, 2.03) and 1.62 (1.28, 
2.04) for lifetime sexual and physical IPV, respectively. 
In contrast, our past-year IPV results differed from those seen in two longitudinal studies 
of HIV incidence according to more proximal IPV measures. We saw an aOR of past-year sexual 
IPV and incident HIV of 0.43 (95% CI: 0.10, 1.84), while Kouyoumdjian et al10 saw no 
association between past-year sexual IPV and incident HIV [aIRR: 1.03 (95% CI: 0.74, 1.42)]. 
These investigators also saw an increase in HIV incidence among those reporting past-year 
physical IPV, reporting an aIRR of 1.38 (95% CI: 1.03, 1.86), while our adjusted association was 
very weak. In a study14 in seven countries from Southern and Eastern Africa of the relationship 
between IPV in the past 3 months and incident HIV among heterosexual, HIV serodiscordant, 
coupled women aged 18 or older, Were et al similarly reported an elevated odds of HIV 
acquisition among those reporting physical or verbal IPV in the last 3 months. Though imprecise, 
the aOR reported in that study was 1.62 (95% CI: 0.59, 4.47). Some differences in estimates may 
be attributed to the lagged past-year IPV exposures and confounders in our study as compared to 
these estimates from other studies, or the specific confounders selected and the analytical 
approach taken in adjusting for them. 
Finally, we saw that lifetime experience of family sexual violence (abuse) as of baseline 
modified the relationship between most forms of lifetime IPV and incident HIV. Lifetime 
experience of family sexual violence is likely to modify the IPV - incident HIV relationship 
because those who have experienced past childhood sexual abuse may be predisposed to taking 
additional sexual and substance use risks122, placing them at greater risk for HIV. Our finding 
was similar to Kouyoumdjian et al10 who saw a similar increase in the ever-experiencing IPV - 
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HIV relationship among those who had experienced child or adolescent sexual abuse (perpetrator 
not defined). 
Implications For Future Research  
Future research should continue to examine the relationship between IPV and incident 
HIV among AGYW. As we did not examine mediators of the IPV-HIV relationship, future 
mediation analyses could provide greater clarity on the proposed framework offered by Dunkle 
and Decker18. In particular, the mental health of abused girls may be one such mediator that 
should be carefully studied to improve understanding of the longer-term effects of IPV on HIV 
acquisition. 
Strengths And Limitations 
Though there are many strengths to our study, including the longitudinal design, large 
sample size, rigorous nature of the HIV outcome assessment, and start of follow-up at a time 
when romantic relationships and sexual partnerships are first forming, there are three main 
limitations. First, the HPTN 068 study population comprised school-attending girls, limiting the 
generalizability of these findings to the broader population of AGYW. In this area of South 
Africa, about 70% of girls attend high school (Mandie Selin, MPH, email communication). 
Second, underreporting of IPV may have occurred, given the sensitive nature of the topic90; 
however, we attempted to minimize under-reporting by allowing girls to answer questions 
through ACASI91. Finally, the relatively lengthy HIV testing interval and the retrospective 
assessment of IPV in the periods prior to HIV acquisition assessment are both suboptimal for 
probing a causal relationship between IPV and incident HIV. 
Conclusion 
Our study found that lifetime IPV at baseline, but not past-year IPV over follow-up, was 
associated with incident HIV among adolescent girls and young women aged 13-20 in 
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northeastern South Africa. Our findings add to results from the few longitudinal studies 
exploring the IPV - incident HIV relationship in women to date by providing the first exploration 
of this relationship in AGYW as young as 13. Given our finding that over a fifth of AGYW 
reported physical and sexual IPV as of baseline, when AGYW in the cohort were a median age 
of 15, interventions to prevent IPV among AGYW should be directed to older children and 
younger adolescents before they form first relationships and sexual partnerships. Specifically, 
these interventions should discuss power differentials and gender equity. They should also 
discuss healthy ways to cope with early experiences of family and partner-perpetrated sexual 







Table 5. Baseline Characteristics Of Adolescent Girls And Young Women, South Africa, 2011-2017, HTPN 068  
Characteristics Total sample 
(n=2366) 
 Lifetime Any IPV + 
as of baseline 
(n=423) 
Lifetime Any IPV - 
as of baseline 
(n=1874) 
 Yes, n (%*) Median 
(IQR) 
Yes, n (%*) Median 
(IQR) 
Yes, n (%*) Median 
(IQR) 
Age   15 (14,17)  16 (15,17)  15 (14,16) 
Current alcohol consumption  205 (8.68)  90 (21.33)  114 (6.09)  
Repeated a grade in school  806 (34.07)  221 (52.25)  565 (30.15)  
Borrowed money in the last 12 months  522 (22.24)  148 (35.32)  362 (19.39)  
Gender equitable norms score   4 (2, 6)  3 (1, 5)  4 (2, 6) 
Had an older partner  130 (5.58)  53 (12.59)  77 (4.16)  
Had transactional sex  82 (3.47)  41 (9.74)  41 (2.19)  
Number of sex partners last 12 months  0 (0, 1)  1 (0, 1)  0 (0, 0) 
068 conditional cash transfer arm 1217 (51.44)  226 (53.43)  960 (51.23)  
Lived in village where CM Study occurred  991 (41.89)  164 (38.77)  794 (42.37)  
Ever had vaginal or anal sex 623 (26.36)  228 (53.9)  388 (20.72)  
Lifetime experience sexual violence by a 
family member 
46 (1.98)  28 (6.64)  18 (0.96)  
Lifetime experience of physical IPV  397 (17.16)      
Lifetime experience minor physical IPV  356 (15.36)      
Lifetime experience severe physical IPV  172 (7.41)      
Lifetime experience sexual IPV  
(forced sex)  
70 (3.00)      
Lifetime experience of both physical IPV and 
sexual IPV  
41 (1.78)      






Table 6. Incident HIV Among Those Who Reported Having Experienced Lifetime IPV At Baseline, Adolescent Girls And 
Young Women, South Africa, 2011-2017, HPTN 068  
IPV type Number of 
incident 





Incidence of HIV per 







Ratio (95% CI)* 
Lifetime any physical IPV 
 
51 0.0001 (0.0001, 0.0001) 1.72 (1.25, 2.36) 1.32 (0.93, 1.87)  
Lifetime any minor physical IPV  
 
48 0.0001 (0.0001, 0.0002) 1.82 (1.32, 2.52) 1.42 (0.99, 2.03)   
Lifetime any severe physical IPV  
 
23 0.0001 (0.0001, 0.0002) 1.69 (1.09, 2.60) 1.25 (0.79, 1.97) 
Lifetime any sexual IPV  
 
13 0.0002 (0.0001, 0.0003) 2.41 (1.38, 4.23) 1.87 (1.05, 3.33)  
Lifetime any physical or sexual IPV 
  
56 0.0001 (0.0001, 0.0002) 1.83 (1.34, 2.49) 1.41 (1.00, 1.99)  
 
 
*Models adjusted based on minimally sufficient sets derived from directed acyclic graphs; adjusted for baseline measures of: repeating a grade, gender norms, living in a village which received a gender 
norms intervention, arm of the HPTN 068 study, routine alcohol use, having a partner (non-sexual or sexual (up to 3)) five years or older, the number of sexual partners in the past 12 months, having 







Table 7. Odds Of Incident HIV In The Subsequent 12 Months As Predicted By Past-Year IPV Experienced Among Adolescent 
Girls And Young Women, South Africa, 2011-2017, HPTN 068 






Odds of incident 







Any physical IPV in the last 12 months 
 
50  0.03 (0.02, 0.04) 
 
1.37 (0.99, 1.90) 
 
1.06 (0.73, 1.53) 
 
Any minor physical IPV in the last 12 months 
 
46  0.03 (0.02, 0.04) 
 
1.34 (0.96, 1.87) 
 
1.02 (0.70, 1.48) 
 
Any severe physical IPV in the last 12 months 
 
29  0.03 (0.02, 0.05) 
 
1.44 (0.96, 2.14) 
 
1.08 (0.70, 1.68) 
 
Any sexual IPV in the last 12 months 
 
2  0.02 (0.00, 0.08) 
 
0.68 (0.17, 2.77) 
 
0.43 (0.10, 1.84) 
Any physical or sexual IPV in the last 12 months 36  
 
0.03 (0.02, 0.04) 
 
1.11 (0.76, 1.63) 
 
0.93 (0.62, 1.41) 
 
*Models adjusted based on minimally sufficient sets derived from directed acyclic graphs; adjusted for baseline measures of: repeating a grade, gender norms, family sexual violence experienced, living 
in a village which received a gender norms intervention, arm of the HPTN 068 study, and the following measures at each study visit: routine alcohol use, having a partner (non-sexual or sexual (up to 3)) 
five years or older, the number of sexual partners in the past 12 months, having transactional sex (receipt of money or gifts for sex) with one or more of the three most recent sexual partners, borrowing 







Table 8. Incident HIV Among Those Who Reported Having Experienced Lifetime IPV At Baseline, Adolescent Girls And 
Young Women, South Africa, 2011-2017, HPTN 068 
Using an HIV Seroconversion Date Before the Midpoint 
IPV type Number of 
incident cases of 




Incidence of HIV per 







Ratio (95% CI)* 
Lifetime any physical IPV 
 
51 0.0001 (0.0001, 0.0001) 1.73 (1.26, 2.38) 1.32 (0.93, 1.88)  
Lifetime any minor physical IPV  
 
48 0.0001 (0.0001, 0.0002) 1.84 (1.33, 2.54) 1.43 (1.00, 2.04)  
Lifetime any severe physical IPV  
 
23 0.0001 (0.0001, 0.0002) 1.70 (1.10, 2.63) 1.26 (0.80, 1.99) 
Lifetime any sexual IPV  
 
13 0.0002 (0.0001, 0.0003) 2.45 (1.40, 4.30) 1.91 (1.07, 3.41)  
Lifetime any physical or sexual IPV  
 
56 0.0001 (0.0001, 0.0002) 1.84 (1.35, 2.51) 1.42 (1.01, 2.00)  
*Models adjusted based on minimally sufficient sets derived from directed acyclic graphs; adjusted for baseline measures of: repeating a grade, gender norms, living in a village which received a gender 
norms intervention, arm of the HPTN 068 study, routine alcohol use, having a partner (non-sexual or sexual (up to 3)) five years or older, the number of sexual partners in the past 12 months, having 







Table 9. Incident HIV Among Those Who Reported Having Experienced Lifetime IPV At Baseline, Adolescent Girls And 
Young Women, South Africa, 2011-2017, HPTN 068   
Using an HIV Seroconversion Date After the Midpoint 
IPV type Number of 
incident cases of 




Incidence of HIV per 







Ratio (95% CI)* 
Lifetime any physical IPV 
 
51 0.0001 (0.0001, 0.0001) 1.72 (1.25, 2.36) 1.31 (0.93, 1.87)  
Lifetime any minor physical IPV  
 
48 0.0001 (0.0001, 0.0002) 1.82 (1.32, 2.51) 1.41 (0.99, 2.02)  
Lifetime any severe physical IPV  
 
23 0.0001 (0.0001, 0.0002) 1.68 (1.09, 2.59) 1.24 (0.78, 1.96) 
Lifetime any sexual IPV  
 
13 0.0002 (0.0001, 0.0003) 2.36 (1.35, 4.14) 1.82 (1.02, 3.25)  
Lifetime any physical or sexual IPV  
 
56 0.0001 (0.0001, 0.0001) 1.82 (1.34, 2.48) 1.40 (1.00, 1.97)  
*Models adjusted based on minimally sufficient sets derived from directed acyclic graphs; adjusted for baseline measures of: repeating a grade, gender norms, living in a village which received a gender 
norms intervention, arm of the HPTN 068 study, routine alcohol use, having a partner (non-sexual or sexual (up to 3)) five years or older, the number of sexual partners in the past 12 months, having 












Effect Measure Modification 
Table 10. Incident HIV Among Those Who Experienced Lifetime IPV At Baseline, Adolescent Girls And Young Women, 
South Africa, 2011-2017, HPTN 068, By Status Of Lifetime Experience Of Family Sexual Violence As Of Baseline 
IPV Type Lifetime experience of sexual 
violence from a family member  
No experience of lifetime 
sexual violence from a 
family member  
 Unadjusted Incidence  
Rate Ratio (95%CI) 
Unadjusted Incidence Rate 
Ratio (95%CI) 
Lifetime any physical IPV  2.43 (0.49, 11.92) 1.79 (1.25, 2.54) 
Lifetime any minor physical IPV  1.45 (0.36, 5.81) 1.83 (1.31, 2.56) 
Lifetime any severe physical IPV  1.85 (0.46, 7.41) 1.58 (0.98, 2.53) 
Lifetime any sexual IPV 2.43 (0.58, 10.16) 2.12 (1.05, 4.30) 





CHAPTER 6: DISCUSSION 
Summary Of Aims And Findings 
Our study examined how IPV occurs across time among adolescent girls in South Africa 
(SA) and how IPV and incident HIV are associated in South African AGYW. We used data from 
HPTN 068, a randomized controlled trial of 13-20 year-old AGYW in rural South Africa, for 
these purposes. 
Aim 1 
Aim1 was to establish trajectory groups of IPV among adolescent girls in rural, 
Northeastern, South Africa and to ascertain how selected behavioral and structural factors predict 
those paths. Our study used the main HPTN 068 Trial data (baseline-year 3) and identified two 
physical IPV trajectory groups among 8th and 9th grade girls who enrolled in HPTN 068 in 2011 
and who had at least three physical IPV measurements. There was a higher risk group, and a 
lower risk group identified, with the higher risk group representing approximately 53% of the 
sample. Correlates of higher risk group membership at baseline included older age, borrowing 
money in the past 12 months, and having had sex. Having more equitable gender norms and 
receipt of the HPTN 068 Trial cash transfer were inversely associated with higher risk group 
membership.  
Aim 2 
Aim 2 was to explore the relationship between IPV and incident HIV among adolescent 
girls and young women aged 13-20 years in rural, northeastern, South Africa. Using data from all 
AGYW in the HPTN 068 cohort who were not HIV positive or missing an HIV test at baseline, 
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and who had at least 1 additional visit from the main study, graduation visit, or post-intervention 
study, we found lifetime sexual IPV alone (aIRR: 1.87, 95% CI:1.05, 3.33), any lifetime physical 
IPV alone (any physical IPV: aIRR: 1.32 (95% CI: 0.93, 1.87), and any lifetime (sexual or 
physical) IPV was associated with HIV acquisition (adjusted Incident Rate Ratio, (aIRR): 1.41 
(95% CI: 1.00, 1.99)). After controlling for confounders, we did not see strong associations 
between past-year IPV and incident HIV. 
Public Health Implications 
This dissertation demonstrated that IPV is a substantial problem among adolescent girls 
and young women in rural, northeastern, South Africa, with some adolescent girls being at 
greater risk for physical IPV across time. We also observed that ever having experienced lifetime 
IPV was associated with acquiring HIV. Future research should focus on conducting qualitative 
research to better understand IPV experiences among adolescent girls, especially among those in 
the higher risk group we identified, and their perspectives on the factors placing them at greater 
risk. Additionally, surveying and characterizing male partners of this same higher risk group of 
AGYW, to understand factors driving their IPV perpetration and what might help prevent it, are 
needed. Furthermore, research should focus on developing/adapting and assessing educational 
interventions for older children and young teens in the community, both girls and boys, to 
prevent IPV later in their lives. These interventions should include a focus on gender equity, safe 
relationships, and potential ways to earn money. Finally, increased investigation of the lifetime 
IPV and incident HIV relationship, including mediating factors, are warranted.  
Those currently implementing interventions in South Africa should continue to target risk 
factors for IPV in an effort to curb both IPV and incident HIV. As discussed in Chapter 2, 
current nationwide initiatives, DREAMS6,7/SheConquers8, include gender-based violence as part 
of their focus. Three districts within Mpumalanga Province, the province in which this study 
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were conducted, are to receive or are receiving the intervention123. However, as highlighted 
above, efforts to target older children before adolescence, both boys and girls, are also needed 
and should be developed and implemented. 
Strengths And Limitations 
There are a number of strengths to this dissertation, including that this is the first study to 
identify longitudinal, physical IPV trajectories among adolescent girls in South Africa. It is also 
the second study, among existing longitudinal studies, with a large enough sample size to explore 
the IPV - incident HIV relationship among AGYW, including those as young as 13 years old. 
Additionally, the age of our study population, is young, allowing us to take an important look at 
IPV, as well as IPV - incident HIV, as girls are first beginning to experiment with relationships 
and sexual partnerships. Finally, results of this study can be applied immediately in the practice 
setting, informing current HIV prevention efforts. 
There are also a few limitations. These include that we may have not been able to identify 
additional trajectory groupings, if they exist, given the limited number of data points in Aim 1. 
Secondly, data was not collected to determine if the violence was bidirectional between partners 
(including perpetration by the female), which may have helped provide a deeper understanding 
and context for our analyses38.  Third, given that IPV is a sensitive subject matter, AGYW may 
have potentially underreported their abuse90; however, we did use ACASI91 to encourage 
reporting and minimize bias. Finally, our study population consists of school-going girls, and this 
limits the generalizability of our findings. 
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CHAPTER 7: CONCLUSIONS 
Given the high burden of incident HIV among AGYW in South Africa, there is a need for 
enhanced targeting of risk factors to decrease the number of new cases. In this dissertation, we 
explored a potential structural risk factor for incident HIV, intimate partner violence (IPV), 
among South African AGYW, and provided information on how IPV risk differs among 
adolescent girls and factors that help drive that difference, as well as data suggesting lifetime 
experience of IPV is associated with incident HIV. Results will be provided to those 
organizations focused on adolescent HIV and IPV research and programming, including those 
leading efforts like DREAMS6,7 and She Conquers8 in South Africa, to help prevent IPV and 
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